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SCIENCE AND MATH EDUCATION 



FRIDAY, FEBRUARY 10, 19S4 

House of Representatives, 
Committee on Science and Technology, 
Subcommittee on Science, Research and Technology, 

Pittsburgh, PA. 

The subcommittee met, pursuant to notice, at 9:40 a.m,, in the 
David L. Lawrence Convention Center, Pittsburgh, PA, Hon. Doug 
Walgren (chairman of the subcommittee) presiding. 

Mr, Walgren. The subcommittee be in order. Witnesses will 
be coming throughout the day but we have a long list of witnesses 
and if we delay any longer we are going to not get through what 
we ought to get through with in this process. 

I would like to welcome you to this hearing on elementary and 
secondary education, particularly the math and science interests 
in the Pittsburgh area. 

In the Congressional process I really cannot stress enough how 
important it is to hear from people directly involved in education, 
those who are on the frontline and who deal with the problems on 
a day to day basis. 

As parents and as citizens and as public officials we are deeply 
concerned with the quality of our children's education. 

As we all know, the key to a bright future for anyone rests on a 
solid education, especially in the beginning years of elementary 
and secondary school. 

We fear that if we do not expose our students to a good start in 
math and science in particular that they will be unable to catch up 
to those disciplines in later years because each step is based so im- 
mediately on the step that preceded it 

The focus of today's hearing is on math and science education, 

On a national level we are constantly shown examples of how far 
ahead of us students in other countries and particularly those 
which we compete with are when we compare them to the level of 
achievement and competence of A? s, \can students in math and 
science. It is a fact that only one-sb of our high school students 
take a course in science ir. the 11th or 12th grades of high school. 
Only half of our students take a course in math in those grades. 

By comparison, Japanese high school students who are college 
bound take 4 years of math ana 3 vears of science. 

In the Soviet Union, high school students take 5 years of physics 
and 4 years of chemistry as the necessary base from which to go on 
to higher education. It is no wonder that the Soviet and Japanese 
universities graduate many more scientists and engineers than 
American colleges and universities. 

(1) 
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We used to take some comfort in the fact that many of the Nobel 
Prizes were won by Americans and that is a fact with which we 
can take great pride and know that there is good in our system. 

On the other hand, a great part of the reason for that is because 
we are a very large country and simply by numbers we are some of 
the brightest people and those brightest people do succeed in our 
system. 

But even the numbers are now catching up to us. In Japan there 
is a greater number of engineers in certain important engineering 
disciplines graduating from t;.eir system. There is a greater 
number of Japanese engineering graduates than there are even in 
a society as large as the United States. These facts are important 
on their own, but they are especially important when you consider 
them in the light of the increasingly technological nature of the 
world economy that we are going to face in the future. 

These facts are loaded with serious consequences for both our 
own economic growth and in the long run our national security. 

In the Congress there has been a growing involvement in this 
issue over the last several years. The House of Representatives 
passed a bill known as H.R. 1310, entitled the Emergency Mathe- 
matics and Science Education Act last year. This bill is a start in 
trying to add some Federal encouragement and resources to this 
problem. 

It has not yet passed the Senate. It will be under continuing dis- 
cussion in the House of Representatives when a vehicle does come 
back from the Senate, as we hope will happen this year. 

In addition, this subcommittee authorizes the National Science 
Foundation on a year by year basis. We are trving to encourage the 
National Science Foundation to get actively involved in science 
education which is part of their mandate. 

In the last several years there has been a declining interest in 
that effort, from the first budgetary years of the present adminis- 
tration and the Science and Engineering Education Directorate was 
phased out. 

In response to the congressional interest in that the National Sci- 
ence Foundation has now restarted its formal involvement in sci- 
ence and engineering education and we hope, through these kinds 
oi hearings, to keep our committee as fully aware of what the 
needs are in the country as is possible so that we can bring the 
proper direction to the National Science Foundation in its effort in 
this area. 

Today we are going to hear from people who are in charge of the 
classrooms; science and math teachers, vhool administrators and 
school board members, industry leader* >. ho are concerned about 
the quality of the talent that they will need in the future and col- 
lege officials who are involved in this on a firsthand basis. 

During the afternoon session we will hear from representatives 
from local industry as well as the Allegheny County Community 
Lol ege, particularly with respect to technical skills that are pres- 
ently needed and will be needed in the workplace. 

As chairman of the subcommittee, I want to say how much we 
appreciate those witnesses who are here and those who will come 
through the day providing there is time. 
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I would like to introduce to Pittsburgh my colleague on the com- 
mittee, Congressman Herb Buteman, who comes from the Norfolk, 
VA, area, The Tidewater area Virginia. 

Mr. Bateman is a Member who has brought particular interest to 
the education area because before he went to law school he was a 
teacher in the Virginia area. He has a long history of involvement 
in civic concern in this area, served 15 years in the Virginia State 
* Senate before coming to the House of Representatives. 

Ic is a particular pleasure to have you in Pittsburgh and show 
you a little bit of what we are proud of in this part of the country 
and to try to work with you in bringing appreciation of the Con- 
gress on a national level of what is out her* beyond the confines of 
Washington and I want to welcome you to Pittsburgh very sincere- 
ly. 

[The opening statement of Mr. Walgren follows:] 
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OPENING STATEMENT OF REP. DOUG WALGREN 
PITTSBURGH HEARING CN 
SCIENCE AND MATHEMATICS ECUCATICN 
February 10, 19M 



I WANT TO WELCOME THIS DISTINGUISHED GATHER I NG OF CITIZENS TO THIS 
HEARING ON ELEMENTARY AND SECONDARY EDUCATION ,N P| TTSSUR6H AREA 
SCHOas. I CANNOT STRESS ENOUGH HOW IMPORTANT IT I S TO HEAR FROM 
PEOPLE DIRECTLY I NVOLVED IN EDUCATION, THOSE ON *THF FRONT L,N E ' WHO 
SEE THE PROBLEMS UP CLOSE. AS A PARENT- C,T,ZEN, AN', PUBLIC OFF.C.AL 
! AM DEEPLY CONCERNED W ,TH THE QUALITY OF OUR CHILDRENS ' EDUCATION 
W£ ^ KN0W ' ™ E * EY T0 A FUTURE FOR ANYONE RESTS ON A SCL.D 

EDUCATION, ESPECIALLY ,N THE FORMATIVE YEARS OF ELEMENTARY AND 
SECONDARY SCNOCL. 

THE FOCUS OF today's hearing is science and mathematics EDUCATION WE 

ARE CONSTANTLY SHOWN EXAMPLES OF HOW FAR AHEAD THE STUDENTS OF OUR 
FOREIGN ECONOMIC COMPETITORS ARE WHEN COMPARED TO THE LEVEL OF 
ACHIEVEMENT AND COMPETENCE OF AMERICAN STUDENTS IN MATH AND SCIENCE 
FOR INSTANCE, OM.Y ONE-S.XTH OF OUR HIGH SCHO* STUDENTS TAKE AN 11TH 
OR 12TH GRADE SCIENCE COURSE , AND 0M.Y ONE-HALF OF OUR STUDENTS TAKE A 
MATH COURSE IN THOSE GRADES, BY COMPARISON, JAPANESE COLLEGE -BOUND 
HIGH SCHOOL STUDENTS TAKE ESm YEARS OF MATH AND IHSE£ YARS OF SCIENCE 
AND SOVIET HIGH SCHOCC STUDENTS TAKE £m YEARS OF PHYSICS AND EflUS 
VEARS OF CHEMISTRY. IT IS NO WONDER THAT SOVIET A NO JAPANESE 
UNIVERSIT.ES GRADUATE MANY MORE SCIENTISTS and engineers THAN AMER.CAN 
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COi LEGES AND UNIVERSITIES. THESE FACTS ARE IMPORTANT ON THEIR CNN BUT 
WHEN THEY ARE CONSIDERED IN UGHT OF THE INCREASINGLY TECHNOLOGICAL 
NATURE OF THE WORLD ECONOMY OF THE FUTURE THESE FACTS ARE LOADED WITH 
SERIOUb CONSEQUENCES FOR OUR ECONOMIC GROWTH AND NATIONAL SECURITY. 

IN' RESPONSE TO THIS PROBLEM- THE HOUSE OF REPRESENTATIVES PASSED H.R, 

1310, the Emergency Mathematics and Science Education Act, This bill 
is a solid start l n the effort to boost the number of teachers as well 

AS OFFER OPPORTUNITIES FOR TEACHER AND CURRICULUM IMPROVEMENT, THE 
PROGRAMS ENCOMPASSED IN H.R. 1310 COVER ALL LEVELS OF EDUCATION 
RANGING FROM ELEMENTARY SCHOOL TO POST-GRAOUATE EDUCATION. H.R. 1310 
IS THE PRODUCT OF SEVERAL YEARS OF ONGOING INTEREST OF THE SCIENCE 
COMMIKlE IN THE ISSUE Of SCIENCE AND MATH EDUCATION. IN COOPERATION 

with the Education and Labor Committee, the Science Committee was able 

TO FORGE H.R. 15-13 AND GET IT PASSED BY THE HOUSE OF REPRESENTATIVES. 
H.R. 1310 STIL*. AW A I TS FULL SENATE AO I ON. 

Today we will hear from the people who are in charge of our 
classrooms. Science and math teachers, school administrators, school 

BOARD MEMBERS, INDUSTRY LEADERS AND COLLEGE OFFICIALS WILL GIVE US 
THEIR FIRSTHAND DESCRIPTION OF THE NATURE AND DIRECTION OF SCIENCE AND 
MATH CURRICULUM AS WELL THEIR PERCEPTIONS OF WHAT IMPROVEMENTS CAN 

be made in 7he r e areas. 

During the afternoon session, we will hear from representatives of 

LOCAL INDUSTRY AS WELL AS THE ALLEGHENY COUNTY COMMUNITY COLLEGE ON 
WHAT TECHNICAL SKILLS ARE PRESENTLY NEEDED AND WILL BE NEEDED FOR THE 

workplace. in addition, we will hear the newfst ideas in learning 
research developed at the univer15ty of pittsburgh. 

1 look forward to listening and learning from the witnesses at this 
hearing. as a member of congress and a member of the committee on 
Science and Technology this will bf a very educational experience for 
me in several ways. 
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f those folks are present, please come forward 
Let me say at the outset that written statements can be mad* 
and will be made part of the record automatically an^reprodwed 
&TJCT£m5K5 HaVe ° ther ^ough^h^ol 

ra-eTfnr- ot * r ™ nd u ™ l ™< ™ are looking for an w& the 

l&IL^wrhSr m ° St int6reSted in Heari " g ^a'tToiwouTd 
Can I start with Dolores Augustine'.' Welcome to the committee. 
STATU MK NTS of DOLORES AUGUSTINE WFST ahivhpvv 

i)!sTKI(T- x i iSrE IAN * QUAKER VALLEY SUHO 
TRlrT MIKAt H, NORTH HILLS SC HOOL DLS- 

wu Al : 0UST,NE Gowl morning. 

Ms Augustine. The science program in the West All^nv 
School D<stnet presents a balance of effort, life" and* phy^lfe 

A modified spiral approach is used in the pr coram concent* 
moved rom the concrete to the more abstract afSrh grade \e$l 

^ram contains basic scientific concepts to be mastered These cnn 

This strategy allows students to develop critical thinkinc skills. 
SStSton? aUenRed t0 PrPdiCt ° UtComes ' ?nter P^ data k an g d S d k rlw 
I feel tb;<t some of the strengths of our science programs thpv 
ThUTSU T nbutes wh * re s ^essful learning can P S 'place 
J^ .uT ^ St ' ru \T use at th * Plementafy grade level uses 
good skill progression. The units are verv motiviatinr to the chfl 
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We have at our disposal a well-equipped school library with a 
full-time librarian to assist children in research and/or allow them 
to pursue their individual scientific interests. 

We have good parent involvement in our science program They 
sponsor a science fair each year which helps to motivate the chil- 
dren in the area of science. 

The math program at the elementary level recognizes the need 
for children to have a solid foundation in basic skills. This founda- 
tion is developed through a clear and simple approach followed by 
ample practice and reinforcement. 

Children are given the opportunity to become actively involved 
with manipulative materials and problem solving situations that 
give real meaning to mathematical ideas. 

The math program is a balanced program which provides for the 
wide range of learning experiences children require for maximum 
mathematical growth and concept facts, skills and problem solving. 

Some of the strengths of the math program are that the objec- 
tives are relevant to each grade level. 

The curriculum emphasizes articulation through the grades. 

The program provides diagnostic testing in each skill area to de- 
termine strengths and weaknesses of each student. 

There are provisions made for exceptional children. The staff has 
provided much of the supplemental materials needed to develop 
the math program to the fullest. The program provides additional 
material in the area of problem solving. 

One area stands out as a weakness in the math program. This 
area is in the mastery of application. Some children seem to have 
difficulty applying basic math concepts to everyday life situations. 

In order to create an environment rich in learning experiences 
certain needs of educators must be addressed. 

First, a teacher's prime purpose is to educate children; therefore 
teachers must be given time to teach. 

Due to additional administrative tasks it is somewhat difficult to 
find time to prepare for daily lessons, create imaginative ideas for 
classroom use, and attend to the paperwork which accumulates 
during a schoolday. Actual teaching time is disrupted when staff 
members must attend meetings scheduled by administration. 

Second, an orderly and disciplined classroom is needed to begin 
the process. To have order and discipline one must have respect. 
Teachers must take up the task of bringing respect back to the 
teaching profession. For this to happen teachers must have the full 
support of the public, media, parents, administration, and school 
board members. 

Third, to develop all skills at the elementary level to the capac- 
ity, more time on task is needed. This will help to strengthen weak 
areas in the curriculum and provide more continuity in learning. 

Finally, more than ever, parents too must learn to deal effective- 
ly with their children. Educators often hear the cry of frustration 
from parents who are unable to control the behavior of their chil- 
dren. Services must be made available to deal with these problems. 

Mr, Walgken. Thank you very much. 

[Th? prepared statement of Ms. Augustine follows:] 
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In thm past two years the Wast Allegheny School District tvu 
addressed ssveral 0 f the problems discussed in the report writtmn 
by the National Commission on Escsllsnce in Education entitled 
A Hation At Risk , 

The report atatas, "Ths burden on teachers for maintaining 
discipline should be reduced through the development of firm end 
fair codee of student conduct . . . \ The West Allegheny School 
District has implemented the Assertive Discipline program. Through 
the successful use of this program «*uc time is spent on instruc- 
tion while lesa time is spent dea.Ung with disruptive students in 
the classroom, 

U also claims, "... And where there should be a coherent 
continuum of learning, we have none, but instead an often incoherent, 
outdated patchwork quilt The staff, developed e writtsn 

curriculum during the past school ye*r. Emphasis is on relevancy, 
articulation, and measurable objectives. 

Tn* report states "The time available for learning should be 
expanded through better classroom management and organization of 
the school day". The administration restructured the scheduled day 
at the middle and high school level. This reorganization better 
ut«lire« the teaching staff and student time in directing learning 
activit ies. 
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West Allegheny School District 

Philosophy of the Science Dtpirt»mt 

Tbm west Allegheny Science progtam is a sequential and coordinated 
program designed to stimulate curiosity, develop scientific literacy, 
prepare for edvancsd study and promt* the flexibility required to accept 
technological change. 

/ 

The Science prog rax offers siudents an opportunity to pursue and 
develop their own interests by means of hands on /experiences and library 

research* It develops an awareness of tne eiwirbnment through observe- 

i 

tioo. 

Career opportunities are examined with a Realistic attitude toward 
science. A concerted effort is made to help students learn fundamentals 
of science appropriate to varying abilities. 

Evaluation of students is made by a variety of methods including 
direct observation* objective tester, both teacher-made and standardised* 
evaluation of assignments, projects and experiajnts. Hie effectiveness 

of the the program is determined by comparing the results of evaluation 
with the stated goals. 



SCIENCE TEXTBOOK SERIES 

The Elementary Science program uses ^he Accent cn Science textbook 
series by Charles E. Merrill Publishing Company, copyright 1980. 
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Content 

The dcience program ©resents a balenct of the earth, life, and 
phyaical sciences. A modified mpiraX approach is used throughout the 
program. Concepts »ove fro* the concrete to the mors abstract at each 
grade level. This progression ia alio ba«,ic to the program aa a whole. 

The program contains basic scientific concepts to be Mastered, These 
concepts are made meaningful through though provoking discussion and 
experimentation. This strategy allows students to dsvelop critical 
thinking skills. They are challenged to predict outcomes, interpret 
data, and draw, conclusions. 



STRENGTHS OV THE SCIENCE PROGRAM 

Th« following attributes afford the elementary sciene^ program the 
opportunity to provide experiences whers successful learning can take 

place* 

1. The textbook series uses good skill progression. It starts 
with familiar concepts and mov* to the more abstract. 

2. The units of study are highly jnotivatir,g to the children. 

3. The program provides for the needs of the gifted and Ulented 

children, 

4. Th- elementary schools have at their disposal a well equipped 
school library with a f uJ 1 time librarian to assist children 
xn research and/or allow them to pursue their individual 
scient i f ic interests. 

5. Parents have involved themselves in the program. Each year the 
Parent -Teacher Association sponsors a science fair to motivate 
children in the area bf science. 
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6. The departmentalized program at the elementary ] evel assures 

that adequate time is spent in the teaching of science. 

I 
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WEAKNESSES OF THE SCIENCE P» 

/ 

Although the science program has a well designed curriculum there is 
roon for improvement, Some weaknesses i.i tha curriculum ares 

1. A lack of sufficient /supplemental and resource Materials* 

2. A need to develop critical thinking skills to the fullest 
capacity* / 

3. Although ti*ne is built into the schedule for science, snore 
time on taek would assure maximum learning. 

4. In order for children to comprehend basic life skills, 
instructors need to utilize science resource people in 
the community. 

5. The program does not provide remediation for the slow 
learner • 

STUDENT ACHIEVEMENT 

Student achievement in the science program is evaluated by each 
classroom teacher. Through discussion, testing, experimentation, 
and reporting instructors are able to determine a student's level of 
mastery ot" *><ich unit of study- 

Tht* elementary piogram provides a sound base for building higher 
1 l'Vi 1 1 skills. 
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KATH 

West Allegheny School District 

Ptulosopy of the Math Department 

etrdy of math if related to the reel world through the use of 
concrete examples and a strong emphasis on problesi solving, when 
mathematical processes are introduced they are illustrated both theoreti- 
cally and practically. Students are evaluated by testing class par- 
ticii»tion, and written work. Exceptional children are provided for through 
the use of supplemental materials. 

The «Mth program supports the following goals of quality education: 

MATHEMATICS: Quality education should help every student acquire skills 
in mathematics, 

ANALYTIC THINKINGS guaiity education should help every student develop 
analytic thinking skills. 

SCIENCE AND TECHNOLOGY: Quality education should help svery student 

acquire knowledge, understanding and appreciation 
of science. 

WORKj Quality education should help every student acquire the knowledge, 
skills and attitudes necessary to become a self-supporting member 
of society, 

Math Series 

The elementary Math program uses the Mathematics In Our World text- 
book series by Addison Wesley Publishing Company, Incorporated, copyright 
1981. 
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Its* elementary math curriculum is a program which recognizes the 
need for children to have e solid foundation in basic skills. This 

r 

foundation is developed through a clear and simple approach followed by 
ample practice and reinforcement. Children ere given the opportunity 
to become actively involved with manipulative materials in problem 
solving situation* that give real meaning to mathematical ideas. 

The math program ie a balanced program which provide* for the wide 
range of learning experiences children require for maximum mathematical 

growth in concepts, facts* skills, and problem solving. 

STRENGTHS OF THE MATH PROGRAM 

The math program at the elementary level provides a solid framework 
for higher level skills. Th*? strengths of the math program are as 
follows: 

1, Objective! are relevant to each grade level* 

2* The curriculum emphasizes articulation through the grades* 

3, The program provides diagnostic testing in each skill area 
to determine strengths and weaknesses of each student # 

4, There are provisions made for exceptional children* 
(Ennchxnent for giited and talented children and re- 

mediation for slow learners* 5 

5- The staff is provided with much of the supplemental 
materials needed to develop the math program to the 
fullest capacity* 

6. The program provides additional material in the area of 
problem solving* 



39-442 O - 85 - 2 



17 



14 



WEAKNESSES OF THE MATH PROGRAM 

One are* stand, out as a ******** in the math program. Thia aroa 
is in the mastery of application. See* children see* to have difficulty 
applying basic with concepts to « vary day life situations. 



COHPUTER LITERACY 

The school district provides for a computer literacy program at the 
elementary level, however, it has not yet been implemented. The course 
outline suggests grades k- 3 will emphasize computer awareness and 
grades 4-5 will input data and play computer games. The program will 
be taught by the school librarian in scheduled computer classes* 

WEAKNESSES OF THE COMPUTER LITERACY 

It would be more beneficial to utilize computers in the clarsroosw 
In this situation the cJassruom teacher is able to use the computer as an 
instructional tool. The computer would be used in content subject 
areas for drill and practice, instructional games, and simulations. 



NEEDS OF EDUCATORS IN THE ELEMENTARY CLASSROOM 

In order to create an environment rich in learning experiences certain 
neuds of educators must be addressed* First, a teachers prime purpose is 
to educate children. Therefore teachers must be given time to teach. Due 
to the additional administrative tasks it is sometimes difficult to find 
time to prepare for daily lessons, crsate imaginative ideas for classroom/ 
use, or attend to th* paperwork whicl accumulates during a school day. 
Actual teaching time is disrupted when staff members must attend meetings 
scheduled by administration. 



18 



0 

£RLC 



15 

Second, tn orderly, discipline claaaroom is needed to begin the 
learning pxoceea. To have order and discipline one must have reapect. 
Teachera must ta£« up ths task of bringing reapect back to the teaching 
profession* For this to bappan teachera auat have tha full support .of 
the public, nedia, parents , administration and school board member*. 



third, to davalop all skills at tha elementary laval to tha fullest 
capacity mora time on task is needed for mastery. This would help to 
strengthen weak areas in tha curriculum and provide wore continuity 
in learning. 

Finally, more than ever, parents too must learn to deal effectively 
with their children. Educe tora often haar the cry of frustration from 
parents who are unable to control the behavior of their childj ,n. Services 
must be made available to deal with these problems. 

Mr. Walgren. Let's go right on down the panel and hear from 
the others and then we will have a little opportunity to talk a little 
bit about some of the points you raise. 

Mr. McBride. 

Mr. McBride. I thank you for inviting me to offer testimony 
before this hearing. This is an honor and privilege for both my 
school district and myself. 

I represent a newly formed urban /suburban school system com- 
posed of highly diverse socioeconomic but contiguous geographic 
areas. A strong commitment to quality education is reflected in the 
innovative programs in science, mathematical and computer educa- 
tion in Woodland Hills. As illustrated in the charts in my written 
testimony, our school district meets or exceeds the national norms 
for both science and math. 

In spite of the apparent success of our system, I feel concern for 
several aspects of education in the United States. The factors that 
act to limit educational progress tend to be impacted by the nation- 
al environment and not easily controlled within the confines of any 
single school district. 

As the charts indicate, the degree to which students exceed na- 
tional norms is inversely proportional to the age of the student. 
Also, the national norms for science and math reflect a lower level 
of national achievement in relation to the other subjects measured. 

Some factors which may contribute to tWa* situation include: 

Qne. In the United States we attempt to educate all children 
equally. The same concepts may not all be equally relevant to all 
children. Perhaps some children would profit from an intensifica- 
tion of study in areas appropriate to that child's abilities. 

Two. The Science and math teachers are not prepared the same 
way as our foreign colleagues. An education degree requires an em- 
phasis on methods courses. 

The bulk of the courses particularly in elementary education, 
tend to be methodology courses. Teachers in other countries are re- 
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quired to have a much stronger subject background in the disci- 
pline in which they are expected to teach and the methods courses 
are secondary to the emphasis on the subject discipline. 

Three. Do we offer sufficient rewards to attract the most talented 
people into the field of education? 

Four, Does our system of rewards and advancement remove the 
best people from the classroom where they are most needed? 

Five. I believe many published curriculum materials could be im- 
proved. The material presented in science textbooks for primary 
grades would be better conveyed through filmstrips and manipula- 
tive equipment. 

The science textbooks for older children should strike a happy 
balance between experimental/inquiry approach and a solid source 
text. 

In education we have done both ways, We have leaned heavily 
into the total experimentation to the exclusion of the textbook and 
then we have gone the other way and used just the textbook and I 
think we need to explore an avenue midway between these two ap- 
proaches. 

Staff training and in-service should be incorporated with innova- 
tive programs and should be funded as part of the procedure. 

Six. The behaviot expected of our students could be improved 
with President Reagan's concept of increased school discipline to 
ensure the safety of both our students and teachers in public 
schools. Only then can the most productive educational environ- 
ment be achieved. 

In summary, education in the United States is doing well but 
there is still room for improvement, A greater quantity of highly 
motivated and proficient teachers needs to be attracted and re- 
tained in the field of education. 

Also, concerted effort to uphold curriculum standards in all 
levels of education and a more reasonable level of control is appro- 
priate in our schools. 

We must retain our competitive edge with our foreign friends or 
our children will pay a price for our inaction. 

Thank you very much. 

[The prepared statement of Mr. McBride follows:] 
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TOi COMMITTEE ON SCIfclMCE S. TECHNOLOGY - U.S. MOUSE OF REPRESENTATIVES 

FROM: DONALD J. Hc&fUDE - ELEMENTARY MATH AND SCIENCE REPRESENTATIVE 
WOODLAND HILLS SCHOOL DISTRICT 



Dear members of the Houtt Subcommittee on Science, Rasearrh and 
Technoi o»y < 

Thank you .for your kind invitiation to testify as a member of thw 

panel of witnesses before your committee of inquiry. 1 consider this 

opportunity an ittiimvd honor and pr*vi ledee* It ii my finctrt hope 

that *y testimony wi 1 1 . in some smal I way. prow useful to your 

comai tt*« in their attempt to »ake improvements in Science and 
Mathematics Education. 

&y way of introduction. I was selected as the representative of my 
school distr ict bawd upon my education and var led experiential 
background. My teachin* cirttr besan in 1V71 in the teeehin* of 
departmental! red elementary tciinci in trades 4.5 and 6. In addition. 
«y ixpffritnci mciudf* the teachin* of elementary mathematics as well 
as both Life and Earth-Space Science in «rad» 7 and 8. Moreover, with 
tha advent of mi croco<iPuttr m in education, J hava had tha opportunity 
to function as taachar /Project coordinator of tha expandin* computer 
Htaracy Proiriu i n th» Woodland Hill* School District. My background, 
therefore, is a Product of multiple aducatior,aI experiences in tha 
fields of Science, Mathematics and Computer Technology- 

Tha achool district that I represent and upon which my testimony ia 
founCed, is a newly-formed urban / suburban district that ia achievin* 
continuity between buildmss and fridff livtlt rtprvsantinf sreatly 
diverse aoci o-aconomi c envi ronmnt a. 

In liaht of tha non-pacific «ndi 1-6 Pennsylania State Guidelines 
(Curriculum Regulations - Statutory Authority),. tha Woodland Hill» 
School District reflect* a aarioua commitment to Science/Math 
Education. Scianca instruction, from tha State Guidelines, is "Required 
each year incl udins laboratory mr.Pmr iences. * The State requirement* 
for Mathematics instruction are stated in a similar fashion to those 
for Science, No mention is made of specific time allotments, desired 
meaeureablif results or specific skills / concepts to be acquired. Soma 
consideration is appropriate to whether these guidelines are 
intentionally imprecise to Permit the flexibility necessary for 
innovation by individual school districts. As the situation currently 
exists, the burden of determining specific Curricula intensity *alls 
upon the adi ml ni stra* i on of individual school districts- Teachers and 
■rim ni str ator a together can determine objectives and approPriat»? time 
allocation in aeacific areas. 

The Standardized Achievement Test (SAT) .scores of the students of 
our school district reflect our rate of success* Enclosed are thrte 
graphs which illustrate not only the achievement of our students, but 
some additional result* that may merit specific mentloi. 

1.) Students of our schuol district meat or exceed the national norma 
xn Scienca and Mathematics on all srade levels tes'ed, 4 
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2. ) Th* dairaa to wntch our ntudant icorn »xc««d tha national norm* 
daclina in a Provrmivi relation to tha a«* of tha atudant bainf 
tastad. 

3. ) Tha nitionil norms r»fl»ct a lowar laval of *chi«v»*w*nt for 
Mathaaatic* and particularly for Scianca than for th* othar acadanic 
di»ciPlin»* »*a«ur*d by thi u lnatrumant. 



COMPARISON Of" W,N.S. D. f^RFQKMANCE TO NATIONAL NORMS 
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Why- as outlined in 1 tew two ^bovtr dovl m«*surfcd »chol*stic 
achievement dffclin# mi th successive *r *de levels"" In other coufttriffw. 
particularly those *ho have become vtry successful international 
coaoktitorii to the United States a "weedine-out N process besins in 
about the fourth *rade. Stuaents not reflecting hish academic 
pruf icipncy ar* channel i»d into less schol ast i cal ! r oriented 
prewar at i un% rw the work iorc*. In the United Stats*. hoover * th* 
prevalent concert i% to educate all children as equally a* Possible? 
regardless at their divert* lewis of innate ability. talents and 
motivation. At what print go thw concept * Presented in our* tla'.hsvuatic* 
and Scivnct courses \ 3se their relevancy to students destined to 
non -academic * ndfc»avor s" 1 Doeu this Process Contribute to the mm\*i oc r 1 1 y 
of our educational system"* 



I t**m three illustrates thai no* only do our local students acauire 
lets tangible knowledge and sli«.s in Science than in other less 
technol nsi cai 1 y oriented disc a] i nes, but .the nation as a whole 
reflects this s >ne Phenomenon. Th. s is not a local Problem? but one of 
national vrovotx ons - and a v,r y serious one *n need of attention. 

Thi* c ommi 1 1 *?c of inquiry is obviously muI 1 4w»re of this cru r J tl 
situation. As . teacher, I appreciate this opportunity to providr 
ttitiwudr on the factors cont r i but i ns to this serious deficiency in the 
study ut Math and £c stnev in the United States. 



SUUCiM UJN^ TO IttfftOvE ASPECTS OF EDUCATION IN MATH AND SCIENCES 

TLA' NCfv CARAT I Cjn: It Ms been wicaly statistically reported that not 
only has ther * been a erosr t» v* . vo decline in th* standardised 
achievement (i.e. 5.A.T.) scores 3> students, but also of Education 
Major s in our colleges and univtr is*.. Arr our institutions of hisher 
learning maintaining hi*h star?: t 1s f^r academic achi evenHen'- or* 
postibty as a r esul * of their cwr financial dependence upon hi *h 
student enrollment- «re they ^adaptins" their standards to ensur* 
academtt succsi.w of progressively 1 ss schol at.t l c students" 5 



In addition! some c on ui dura t i on is appropriate of the specific 
courseware rurrcntly n? f 3uirtd f or a decree in education. Education 
majors are retired to success 4 ul 1 y complete f*r more course* in 
education mt'thodolo*> tr.an in the stu:1y of their specific discipline. 
The only nosv i bl e result can be the* careful preparation of a teacher 
who has a serious lac* of command o< his/her specific subject. Our 
l n ter nat i onal competitor countries. on the other hand, emphasise 
subject mastery in teaf.'vr preparation rather th*n the academically 
1 es» demanding methodolo^, cour *ewor \- . Hvsn after years of *-?achin* the 
same course* the knowiedft of the teacher is often limited to the level 
of the te::tfcoors frnm whi r ~ he has bc**n teaching, if we were to fallow 
thi 1 - »>• ample of education in thest* competitor countries. w«? would 
pr«ft*%rs? re« » her t> to be highly kno*J t?d*eabl e in their *c*damic 
discipline- and then to develop pedavovi cal skills by supervised 
^fypr^nti v program witnm the confine*:, of the rlassroom. 
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A teacher's Proficimcy ratins would then he a Product of his 
ability atmimiltte the skills ntc*»««ry to assist hi* PUPilS to 

shar» hi command of his subject matter. Currently, and resret f ul I y , 
teacher ntintt are rtprtttnutivt of one's educational loneevity 
rather than ability. 

COMPENSATION: In li*ht of the often malianed twlc of teacher salaries, 
way I make the followin* Personal obser vat i cn? The pervasive rational* 
that so«» decree of financial compensation i a necessary to attract and 
retaifj qualifieu ar;d motivated people to most vocational or 
profe^iooal pursuits is commonly thought to be at variance wi*h tha 
concept of dedication in tha fiald of Cducat i on. However, with tha 
influx of more taachar*. both male and female, providing tha Priory 
income for a family unit. providing adauuat* financial compensa', - 
becomes more important. 

li this conciPt is valid for tha industrial free marketplace which 
Overtly compete* for Qualified and valuable Par son na I throush 
competitive aalary programs.. than perhaps a closer examination of 
aduation aalaritts is mPPro^rimtm. Ara «e Proposing that tha 1 aval of 
social conscioumtifc in our most capable collars students is sufficiant 
to staff our nation's echools with tha bast avai labia talant? 

It is my contention, therefor*, that unlass suparior collese 
students can (1) ba attractad to the fiald of education, (2) ba 
sufficiently wall prepared to contribute si eni f i cant 1 y to tha academic 
prowess of their students, and (3) be encouraged to remain in the 
classroom ^rrt the nevd for much people is sreatest, then Our system 
of Public education is destined to continued erosion of the quality of 
its product - the students. 

Additionally? it is vital to point out that the skilled Professional 
instructor* » Q morel y needed in our classrooms *u*t be encourased to 
remain there. Our system of education is succeaaful in the elimination 
of proficient* knowledgeable instructor a throueh Promotion to 
administrative positions of - disasterously , throush attrition into the 
more promiain* fields of industry. Education currently maintains a 67% 
professional mortality rate. Science / Mathematics teachers, 
particularly those of sreatest promise? obviously far exceed this 
already r^ceasivc statistical rate. 

CUtfRltiJLUfl CONTENT! Publishers of Our most current Science Prosrams 
need to ■ be alerted to the eilema Prevail i-s in our schools. the 
published science curricula for the f*rimMry srades that depend heavily 
upon the textbook AODrO^ch are a sad representation. Similar content 
should be presented on filmstrips and supplemented with Practical 
experimentation desisned to enhance, on the child's level, the inquire 
approach to learnins. Beware, however, the total expfrr imental vrnTMmm 
endured by children in the past which larked continuity and sequence. 
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It 1* An unfortunately rare ttthool sywtem that success* ul ly KwliMnti 
a hi*hlv snhanced curriculum desiened specifically to compensate for 
this deficiency. Less Proticitnt studants rtf^uirg A les« dva*nd* 
curriculum which? in turn t further degrades the scholastic ability of 
the student. A highly destructive reciprocal cycle of educational 
defeneration is the inevitable result. 

A wealth of eatenals r>{ 1 st s in toda* ' s market which would add a 
needed dimension to a carefully structured and sequenced curriculum if 
apprcwriat»iy packaged and marketed by tha, textbook publishers. 

Regardless of the devree of ex per l mentation and innovation 
ieeleeented in the curriculum of either. Mathematics or Science* soee 
additional staff inservice traimns *hould v be available for districts 
incorporating new programs. This service could be throush the school 
district or local institutions of hisher learnine* 



NEEDS AND PROBLEMS FACED DAILY IN TH£ CLASSROOM* 

President ftea^an has publicly advocated inireassd discipline in our 
schools. (This move is intended to ensure tha personal safety of not 
only the students, but also of the teechar s. Were this concept to be 
achieved, a far more productive educational environment would be the 
unavoidable result. 

SUWATIUM 

In summary* it is my opinion that a dettructive cycle of 
dts'rttiation in the Quality of education needs co be broken. This way 
ba attacked throush the attraction and retention of a Greater quantity 
of hishly proficient teachers, a concerted effort to uphold curriculum 
standards in all levels of education? and the reestabl ishment of a more 
reasonable level of control and discipline in our schools. Will this 
ba expensive^ Will it be chmm^wr NOT tu take action? 



Mr. Walgren, Thank you very much, Mr. McBride. I appreciate 
that. 

Mr. Merryman. Good morning, Mr. Walgren and other members 
of the panel and guests. 

As I started preparing my written statement and thinking about 
the things that I wanted to say in the oral presentation it almost 
became overwhelming to t^ink of acme of the things that I could 
say and some of the things that I wanted to say and some of the 
things that maybe I should not say. But what I tried td do is I tried 
to divide my comments into four areas in order to try to hit this 
idea of quality education that you pointed out in your statements 
earlier. 

First of all, like the other members of the panel, I feel that one 
of the biggest things we have to do is have quality teachers and I 
will address each one of these separately as we go. 

Also, I think we have to, as a nation, reemphasize education and 
the value of having a strong background in education for all people 
no matter what job or what occupation people intend to pursue. 

The third thing is I think we have to Iook as a nation at our pri- 
orities. I think sometimes we look at other occupations or we look 
at other jobs and our children, in turn, feel that they are much 
more important than what teaching and a good education will pro- 
vide. 

The third thing is the time spent by educators, how that time 
should be best spent in the classroom. 
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I am going to go back and talk first about the training procedure. 

In order to produce children who are interested, motivated and 
productive, we have to attract and keep valuable teachers in the 
classroom. Too often our most valuable people either are acceler- 
ated and put into administrative positions or totally leave the pro- 
fession because of salary, for a big reason, and I think we have to, 
again, look at our priorities in terms of if you want the best you 
have to be able to provide the opportunity for those people to 
remain and feel that they are doing a valuable job, not only for so- 
ciety but also in order to maintain their livelihood. 

We have to raise the standards in our schools of education, in 
our colleges and in our universities. We have to make it important 
that not only do you have to know the technique of teaching but 
you must also have a background in what you are going to be 
teaching 

You can be the best motivator in the world, but if you don't 
know what you are talking about your students are going to learn 
that very quickly no matter what grade you are teaching. 

Students are not as dumb as some people would like to think 
that they are. They look through that and they figure you out 
pretty quickly. 

We also have to stress the idea of expert techniques in what we 
do. One of the other panelists mentioned time. Time for planning 
for these techniques so that you could have great ideas but if you 
don't really have the time to plan for them and accomplish them, 
they an* of very little value. 

Also we have to, and this is with our people who are in education 
now as well as those who are training. I thir 1 we have to look at 
classroom management techniques. We have 10 look at evaluation 
techniques and, most important. I think, is discipline. 

We have to really look at the area of discipline because with our 
changing society at times discipline is a very difficult thing to 
maintain even in the school districts that we are looking at today. 

We have to look at valuable in-service training for people. 

We have to be able to use equipment that is now available, the 
computer which is a valuable tool in the classroom, but we must 
keep in mind that it is only a tool, it is not the complete answer to 
all of our problems. 

I think it is a very valuable addition to what we are doing in 
education, but I don't think that just having a computer for every 
so many children is going to solve many of the large problems that 
we have 

We also need time to share with others. I think that was prob- 
ably the thing I enjoyed most about coming today, even with all 
the preparation and all the anticipation. 

In the back of my mind when I was to do this the big thing that 
really got to me was it will be worth the time because I will have a 
chance to share some ideas and pick up some ideas from others, 
and so often in teaching you don't have that time even with your 
fellow colleagues, you just don't have the time to sit down and 
really talk about the kids that we are working with. 

I teach the sixth grade and I have approximately 60 kids that I 
meet daily for math and science and I see them for other subjects, 
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too f but so often students are different in one setting than they are 
in another. 

It is very nice to have an opportunity to sit down and be able to 
talk with your colleagues and say, "Gee, how is so and so in your 
class? What kinds of things are you using to help get through to 
certain problems or how are you helping this student learn alktle 
better?" 

The reemphasis of the importance of education. We have to look 
*at the basics. Here we are in the elementary program and that is 
where it all begins. In my written statement I compare elementary 
education to the building of a house and securing a solid foui., Na- 
tion before you start building the rest of the structure. 

So often we are involved in programs of enrichment and remedi- 
ation and all these other programs and we don't always have the 
time to really solidly set firm goals and really shoot to have the 
students acquire those goals before they move on to something else. 

An example I was reading in one of the other written statements 
tnis morning, a batch work of skills here and there often happens. 
Also you have the problem of students coming in from other dis- 
tricts, coming in from other States, being at different levels, not 
it-ally being able *o possibly handle the program that you are in- 
volved with. 

Your students may be doing well, but you may pick up students 
from other areas that really do not have the ability to do as well 
and often you pick up students that are much farther ahead than 
what the students are that you are dealing with. 
^ You must also regain the support of parents in the community, 
bo often children come to school with bad attitudes and it may not 
have anything to do with the school or the teacher or education in 
general; it has a lot to do with just how parents perceive the 
school, possibly how they were taught or possibly the kind of suc- 
cess they are feeling now. 

If they are out of work and they feel that they were not trained 
properly then we, of course, are attacked because it failed me, 
therefore it is going to fail you; that type of an idea. 

So we really have to regain parent support. Not only in attitude, 
but also support in doing homework and doing it well, not for the 
sake of getting it done but for the* sake of doing a quality job with 



Also I think parents have to look at bedtime schedules, some- 
thing as simple as that as well as types of television programming 
they permit their children to watch. 

I have students in my class who are fond of HBO. HBO is fine 
but not at 2 o'clock in the morning, and I think this is part of the 
priority things that we have to look at. 

Again, parents have to support discipline hi the school. They 
must send children with the idea that they are there to learn and 
they are not there to see how much trouble they can give someone 
while they are there, whether it be a paraprofessonal or whoever 
they happen to be working with, and that is not always the case. 

We need to stress intrinsic motivation much more than extrinsic. 
So often we often feel in the classroom that the students are saying 
to you, "1 dare you to try to teach me this. I dare you to try to 
make me do it." 
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When this occurs day after day you sometimes get to the point 
where you would like to say, "Well, if that is the attitude you have, 
then maybe what I am trying to do is not for you at this point." 

As we look at priorities in our society we have to recognize the 
positive in education Every time J pick up the hewspaper I see 
negatives. There is a heck of a lot going on out here in our commu- 
nities that are tremendous things that are going on but you never 
really hear that. 

Now, I have worked on committees where we have tried public 
relations in our community and they work, they work beautifully, 
but they take a lot of time and when you start looking again at 
your own priorities if you are spending more time trying to tell ev- 
erybody about how well you are doipg and showing them the re- 
sults of how well you are doing, then that iiieans you are not 
spending the time on doing that good job that you are telling every- 
body you are doing. 

So, I don't know that it is always possible for a school district 
itself or a teacher to really blow his or her own horn because you 
do have so many other priorities of your own that you are trying to 
work toward. 

As a society we stress leisure time activities I think far more 
than we do education. We d(f have more time probably than other 
societies. That is probably a negative/positive for us, you might 

say. 

I think we cculd channel that leisure time a little better and 
that also has a lot to do with the idea of priorities. 

I think when we in a society feel that our athletes are more im- 
portant than our tea tors, then I often wonder if we are not sort 
of turning things ,und a bit. 

It might be necessary for us to wage a full media Campaign, 
maybe subtly; but I think maybe a media campaign might be im- 
portant. 

The unions do it frosn time to time and it does seem to be quite 
beneficial, but I think it take? more than just individuals and indi- 
vidual school districts. 

The last section has to do with time the teacher spends. I, as a 
teacher, would like to see more time for planning, more time for 
developing solid curriculum based on goals and goals that need to 
be met. 

I would like to see more time being spent on teaching students 
how to learn. 

I don't know that it is so important to learn, let's say, five pages 
of some particular piece of information. I think it is more impor- 
tant to learn how to learn and learn how to remember what you 
learn, being able to categorize and be interested. 

Also I think problem solving is a very important thing that we 
leave out in both our math and science areas. 

We need to have more time to meet with parents and students to 
keep them up to date on their progress, how they are doing and 
where they are going in their educational process. 

We need more support personnel. We need people like psych lo- 
gists, people who will come into the school and work with children 
who have problems who are in the classroom that need extra help. 
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We also need to look at class size. Each time I bring that up, 
whether it be at a meeting or whether it be just with colleagues, 
everyone will say to me there is no research that will tell you that 
a smaller class in size will produce a higher level or higher degree 
of education. 

Well, that may be true. There may not be any written informa- 
tion about that. But if you work in a classroom, it does not take 
very long for you to know, even if you work with a scout group or a 
church group, the larger that group becomes the more the needs 
increase. 3 

So, again, I think we need to look at a smaller class size and 
smaller class responsibility per teacher. 

You could be the most fantastic teacher going, but if you want 
your students to perform as well as they can perform, you need to 
have at least a decent shot at being able to give them what they 
need. 

We also need the time to help children who come from homes 
that are broken or have problems, to help them cope with their 
world around them and just the changes that are going on in their 
world and how rapid the changes are. 

I again thank you for your invitation. I hope I have been of some 
valu* 1 . 

[The prepared statement of Mr. Merryman follows:] 
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The step* of educating children are muc£ like those followed 
In constructing * building. It ig the task of the eleaentary pro- 
gram to build a solid basic foundation to support the framework 
that vill follow. 

Before the building begins, a great deal of planning an/i 
preparation is necessary. The school board and administrators, 
acting as the construction company, aust set policy and hire the 
•oat qualified people to do the specific jobs. X 

A school system decides on a philosophy or plan for building. 
Censral goals of education add details to the plana. The plana 
aust be flexible enough to allow for needed changes, but not so 
flexible as to change for the sskc of change. 

Next, the specialized workers are hired to further define 
goals and to work on asking the job complete, in order for the 
school district to creste the best finished products, top quality 
workers aust be made available froa teacher training programs at 
the college level. Entranc and graduation stsndards must be high. 
Acadeaic excellence and know-how aust be stressed. 

Bright young people who could make excellent teachers aust be 
encouraged to enter the field of Question rather than other pro- 
fessio^s. Students entering the teaching profession need to feel 
they will be able to support theaselves and their faailies aa well 
as they could in some other profession. Today that is not the cjse. 
Many teachers\f ind it necessary to work extra jobs to make more 
money. Often, t^ese extra jobs drain teachers of their energy and 
effectiveness. Sometimes the quality of the finished product is 
minimised. Intelligent young people aust feel the teaching profes- 
sion is as important or\ore important than sny other profession. 

r' * 

They should not be discouraged about becoaing a teacher because 
salaries are comparatively ldver or not competitive in today's 
job market. 

Teacher training programs must employ top quality teachers. 
These Instructors must act as positive role models. Too often, 
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instructors of teacher training counts are people who have taken 
courses and hava earned degrees, but have done little actual class- 
room teaching. Or, if they have had c laser rhoa experience, they have 
forgotten what the c laser oca vaa like. Therefore, when these people 
teach others , they do not eat good examples. 

Teacher trainees need to be given acre classroom experience in 
the areaa of effective planning, motivating, teaching, evaluating, 
and dlaclpllaing of students before they etude At teach. Students who 
train to teach suiat have a strong academic beckground in all aubject 
areaa. They must be able to apeak end write clearly and correctly. 
Correct grammar is a must* 

Taadbara who are already employed need tie* to plan curriculum 
and lessons, share ideaj with colleaguea, and seat with parents and 
support personnel. Valuable lneervice training ia necessary to in- 
troduce tht uae of new equipment like the computer and to keep up to 
dete with new teaching ideas and techniquee. 

The goals h*va been act and the Workers hava bean hired. It ia 1 
now tine to start the building. Parents will send their children to 
school for they repreeent the raw mater laia* Some of the children I 
will be acre prepered to atert than others. Some will have attended 
preachoola and have learned many skills. Many children will have j 
been taught praechool skills at home. Other e will have had very few 
preschool experiences. Even though eo«* children ere the right age; 
they ere not physically, emotioneily, or 4ocially ready to atart 
school. All children should be tested prior to entering school or 
shortly after to evaluate their readiness. Those who ere ready ahojuld 
etert the building proccee. Others should receive help frosj subcon- 
tractor s like psychologists , speech theraplate, and other profession- 
al* to get thea ready. It might be necessary to delay some children 1 * 
formal schooling for a year or so. 

When the educating process begins, it will be a cooperative 
effort between the children^ parent a, teachers, and administration* 
Cooperation between home and school le Absolutely necessary, parents 
must aend their children to school with positive attitudes toward 
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learning. Education must be regarded as important. It oust no long- 
er take a back seat to other priorities of American aociaty. Parents 
should be expected to support the rules of the school in tanas of 
personal behavior and discipline* Parents ssust also ba willing to 
accept and follow suggestions regarding their children's daily and 
future progress. All oust work together to produce a finished product 
of value. Parents should help in the planning of thair children's 
education, but the final decisions should be left to ths teachers and 
administrators. The educational attitudes of quality and excellence 
need to be constantly stressed. 

As the children progress through school v their skills should ba 
regularly evaluated to determine how the building process should con- 
tinue. This step-by-step, skill-by-skill approach is like the build- 
ing of a house. Each basic step must be completed carefully and accu- 
rately before the next is begun. Otherwise. tha finished product may 

J 

not be solid and lasting* Students should work in small groups to 
receive help and supervision when needed* If classes are kept small 
enough and grouped properly, the students will experience positive 
•ituations. If basic skills are learned as students progress through 
school, they will be successful in all subject areas. Students who 
learn more slowly could be spared the frustration of trying to keep 
up. Students would have greater self-esteem when learning at their 
own rates. Fewer students would be discipline problems, dropouts, or 
nonproductive members of society* The students who learn more rapidly 
can be moved along to attain higher levels in the areas where they 
show added skill and interest. 

With everyone working together to attain educational 'excellence, 
the framework of the building is. firmly in place* Nov tfye structure 
can support the skills and knowledge needed for specialized learning* 

Once students Can show proficiency in the basic skills/and Subject 

< 

areas, they will be able to attain higher levels of thinking and 

reasoning in special areas like oath and science. The ability to 

I 

think, dre^ra, and plan for the future in a discipline^ manner will 
keep United States students competitive with students^ in other 
technological countries of the world. ! 

' The remaining parts of tha structure will be adced in the upper 
elementary, junior, and senior high school programs. Tha finished 
product will be strong, useful, and something for all to admire and 
ba proud. 
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. Mr. Walgrkn Thank you very much, Mr. Merryman, for the 
presentation of things thut are of real concern. 

Mr. Mikach. I am from the North Hill School District, and I am 
a science teacher and coordinator. I would like to make a state- 
ment concerning elementary science. 

No, 1, I think probably the most important thing that we im- 
proved about elementary science is that there is actually a point of 
tim * blocked out for elementary science. I would recommend some- 
thing like 20 to 30 minutes on the primary level and 30 to 40 min-* 
utes on an intermediate level. 

If this time is not blocked out, I have great fear that primary 
teachers particularly would tend to emphasize reading and mathe- 
matics because of the pressure that they feel on the emphasis of 
reading and math and deemphasize science. 

I also have a feeling that many elementary science teachers have 
not received much science content in their undergraduate training, 
and that is another reason why unless there is a specific amount of 
time blocked out for elementary science, I think, it would be ne- 
glected. 

The second jpoint I would like to make, I think, is a most impor- 
tant point and it is the great need for inservice training of science 
teachers any time new curriculums are to be emphasized. 

In the 1960's we had a flurry of alphabet programs in elementa- 
ry programs, DSS, et cetera. I think these programs would have 
been much more successful had the inservice training of elementa- 
ry teachers and principals and administrators been more empha- 
sized, rather than less emphasized. 

The curriculum development, I think, was a model and I have a 
fear that we are getting away from some of the activity experiences 
of ESS and coming more toward book content, and I think that is a 
retreat from what elementary science education really needs to be. 

The reason we are retreating is because there was a lack of ade- 
quate inservice training or if people were in service by colleges 
they came back to their local school district and the local school 
district did not provide the curriculum that they were in serviced 
on. 

I think if you are going to have inservice training from the Na- 
tional Science Foundation that you need to have them meshed with 
the colleges and have a commitment to help the local school dis- 
tricts continually, not just over a summer science training pro- 
gram. 

We instituted at the North Hill School District several years ago 
what I considered at that time to be an excellent elementary sci- 
ence orogram. We hed an instn, :tor from the university tram 20 of 
our elementary teachers to serve as a nucleus for the rest of our 
staff. 

The beginning of that program went well, the first year that pro- 
gram went well, and then all of a sudden the district dropped any 
commitment for f'uther inservice training. 

The program is now 6 years old, and as I now visit some elemen- 
tary science schools, I see material sitting on the shelf instead of 
being used. It is sitting on the shelf because these teachers don't 
know what to do with it. They don't have the time to do anything 
with it and they have not been properly inserviced on it. 
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Probably, I think the* greatest need for improving elementary sci- 
ence would be to do an extension job of in-service training of 
present teachers. In this area we have Reclining student population 
and I don't think you are going to see/ many new teachers coming 
into elementary teaching at least in the Pittsburgh area, There- 
fore, the current teachers need to .be trained and I think that is 
probably our most important and critical need. 

The last thing I would like to mention is that while it may be 
true that at one time we were too activity oriented, I have a defi- 
nite fear that we are now becoming too book oriented on science 
progams. 

Students are not going to be allowed to experiment, observe, 
make estimates, actually do some science work. We are not going 
to have the kind of science that we really need to have that will 
lead students into good secondary programs. 

So while we may have been too much in the area of science 
rather than book learning, I think if we go back to total book 
learning we would be making a drastic mistake and I think the 
only way that we are going to have activity oriented programs in 
elementary science is with the in-service training that I mentioned 
before. 

Thank you very much, 

[The prepared statement of Mr, Mikach follows:] 
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Mr. Walgren. Thank vou very inuch, Mr. Mikach. 

Well, that is a full plate, aspect* ?y far somebody whose oldest 
child is 3 and therefore has not grappled with what you have grap- 
pled with and felt the real responsibility of having that next gen- 
eration succeed. 

I know we all realize that many c p the problems thtft you raise 
are problems that are not really ame iable to Federal t> overnment 
reach. There is no question about that and yet the Federal Govern- 
ment certainly has tried to play a roll? and we look at our Depart- 
ment of Education- We spend a lot of money and we if ten wonder 
to what effect. 

Your emphasis, Mr. Mikach, on observing rather than book 
learning in science, in particular, are therfc masrials that a/e 
widespread in use that have less of the pure book, or abstract is 
what you would call it, less of the pure abstract emphasis for sci- 
ence? 

Mr. Mikach. Primarily that developed in the 198U's, the ESS, the 
SAPA and SCKH program. Those programs were v*ry prpular for 
about 10 years or so. And if you look at what is coming out now 
since the Government has quit doing any kind of curriculum work 
or emphasizing in service training I think you see now that all the 
textbook series are coming back into being and that is what is cur- 
rently being purchased. 

The materials are still there and there is nothing wrong with 
most of that material. It needs to be taken off the shelis and used. 

Mr. Walgren. Who is the originator of the inservice component 
at this point? I suppose it is a question of resource and whether or 
not we can get the school administrations to have the resources to 
work with to provide that kind of time and training for the teach- 
ers at that point. 

Mr. Mikach. It is very difficult to get the local administration to 
have any amount of their budget put into inservice training. The 
amount of money that school districts put into research oriented 
things, whether inservice training, is minims! and I don't think 
that I would fault them for that. They have other needs that they 
have to meet and with the amount of money that we have been 
getting lately it has been very difficult to provide any money for 
inservice training. 

Mr. Walgren. The curriculums that you see being used on the ele- 
mentary level, materials would be a better description, are they 
largely the result of federally developed programs? 

Mr. Mikach. Most of the material-centered programs were feder- 
ally developed and most of the equipment that I think you would 
see in elementary grade levels are the result of Federal fundings in 
the 19€0's. 

Mr. Walgren, Would the others on the panel like to comment 
on the materials that are actually there in your school systems for 
science related education at the elementary level? 

We keep seeing proposals to create new curricula and I often 
wonder whether it is necessary to create new curricula if we have 
given an effort to that in the past and there is something that has 
been reasonably and successfully delivered. 

Mr. Mkkryman. I think we have the cirriculum. I think it is just 
a matter of time and being able to have the opportunity to use, as 
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you say, the things thut are on the shelves and the things that are 
suggested in some of the books that we have. 

My background is in science. That was my minor. I was an ele- 
mentary major and then a science major and, frankly, I work on 
committees from time to time, we pick new book series or materi- 
als to use and I don't think it is so much the unavailability of ma- 
terials; I think often it is just not having the time when you are 
also concerned about teaching reading that day and teaching math 
that day and teaching language that day tha., as you say, the 
teacher who looks at all these things and says, "Well, science, 
there you are, shelf." And it does make it difficult. 

Now, in my situation I am really fond of science so for me I use 
science not only as a motivator but I use it as a means of teaching 
reading and teaching a lot of other things that you can interrelate, 
teaching language and so on. 

The kids don't always know that, but the end product is what we 
are looking for. So I don't think it is a fact of not having the mate- 
rial. I think it is just having the time to really sit down and say 
how can I really integrate science as a whole working thing all day 
into many things besides just, OK, here is our block of science time 
today even though I think that is imoortant, too. 

By the time the kids get to me in' sixth grade I hope that some- 
one in fifth grade has done something to motivate and to get them 
interested in science, and the same in fourth grade and on down 
the line. 

But I also hope that when they get to me in sixth grade they can 
read because if. they can't read there are still lots of things that 
they have to be able to do first before they can understand some of 
the science concepts that we deal with. 

Mr. Walgren. Would the others like to comment on the curricu- 
lum and the materials that you have available to you? 

Ms. Augustine. Well, going along with the time, in our program 
we have a proper departmentalized program where one teacher 
will teach a group of students language arts and the others will 
teach the sciences and I find that I have time to teach basic science 
skills but not to develop critical thinking, experimentation and 
that kind of thing during the school day. 

Mr. Walgren. Mr. McBride? 

Mr. McBride. I would like to address that. I think there is a 
wealth of materials available. Every school is filled with many, 
many catalogs containing valuable science supplies that they can 
utilize to enhance the curriculum in schools. 

The teacher does not know what to order if it was paid for. He is 
not funded for the inservice training that Mr. Mikach mentioned. 

If the Federal Government put a more extreme emphasis on sci- 
ence education the way it did in the late 1950's, then that would 
spur the development of curriculum and would utilize the wealth 
of materials that are available. 

A lot of science can be taught with very little materials if the 
education is there. 

Mr. Walgren. Well, let me ask, then, one last thought, and that 
is the emphasis that we do put on science education in the elemen- 
tary levels. 
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You all come from different school districts and totally different 
administrations. Is it something that is given the priority from 
your administrations? 

My conception of elementary school is largely reading and math 
and things like that, I guess my memory is not good enough to 
really remember those first years personally, but I don't know 
what sort of focus we have on science. 

Are you given that area as a responsibility and with a mission, 
or is that something that we ought to be asking the educational 
community to ask itself? 

Are we giving enough emphasis on science in the grades one 
through six or the grade school years? 

Can you respond to that? 

Mr* McBrjde. If there is a demand for emphasis on any one sub- 
ject in elementary grades it would have to be language arts. Some- 
where down the line science gets scheduled between 3 o clock and 
3:30 in the afternoon. If science were renewed in its emphasis as it 
once was, then it would move earlier into the day and then per- 
haps be the recipient of Federal funding that would encourage the 
development of improved science progams. 

Mr. Walgren. How about the signals from whoever the powers 
that be in the educational community are? Do they see a role for 
science in the elementary level as significant? 

Mr. Merryman. In our district we have been involved in working 
a iung-range plan and before we started that we set out to establish 
goals in each of the subject areas that we have, both on the ele- 
mentary and secondary levels and science is a very important part. 
It is ranked in there with all the other subjects that we have. It is 
getting the emphasis but it is just from the, so to speak, the draw- 
ing board to practicality of getting done. 

In our school, for instance, in our district 4, 5, and 6 stress sci- 
ence very heavily. We are given about a 40-minute period each day. 
But *t least we are expected to schedule that much time for science 
ea / i day. 

In the primary grades that emphasis was not as great. We start- 
ed a few years ago with SAPA. 
Mr. Walgren. What is SAP A? 

Mr. Mikach. The science and process approach, and it was 
funded by the government in the late 1950 s and early 1960 s and it 
was a design curriculum that emphasises doing rather than the 
reading of science, rather than the straight book approach, 

Mr. Merryman. Which is really neat, particularly for primary 
level children, because it is a hands-on approach. Presently I have 
most of the SAPA materials in my science area that I am using 
because people over the course of time have retired or the new 
people who have been brought in have not been taught how to use 
the materials. They have been cleared out to leave room for some- 
thing else, and I am a real catchall person anyway, so I am always 
on the alert for anything that I could possibly use with the kids I 
have. 

So we do provide. We provide a time. It is just actually taking 
that time and using it. 
Mr. Walgren. I see. 
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I want to recognize Mr. Bateman for the thoughts he might want 
to share with us. 

Mr. Bateman. I think probably the first thought I would like to 
express is that I think the young people in your classrooms are ob- 
viously very well taught. I am quite impressed with each of you. 

There are many specific things that I would like to get into. 
■ There are so many witnesses I am just going to ask you to com- 
ment on a general question that I think would be of concern to us 
as it is to me. 

There are many who think that contemporary American society 
has over the past several years shown some decline both in terms 
of a work ethic as well as a learning ethic. Do you find that the 
children who are coming to you from the homes today and the ele- 
mentary schools are reflecting perhaps a higher learning ethic that 
they are bringing to them from their homes and the case a few 
years ago; is the trend better or is there no change? 

Mr. Merryman. I would say the word is diverse. You have some 
who are coming in with great interest and great background, kids 
who have been in preschools and all kinds of other types of train- 
ing, and then you have other children who come to school and 
d °n t even know their own names. That is a big diversity, I think. 

Mr. Bateman. I would assume there has always been a large 
area of diversity but in terms of the whole student group that you 
are exposed to do you see any more favorable trend? 

Mr. Merryman. Really in looking at students, I don't think you 
would be fair in saying that kids are any brighter than they were 
or had more advantages than we had or even kids that we had 
maybe 5 or 10 years ago. 

I mean we would be foolish in saying that that is not the. case 
because of just the media contact alone that children have. 

Students 5 years ago w.ho had difficulty reading today have so 
many more advantages just because of things they can see or can 
experience through audiovisuals. 

Mr. Bateman. But do they come to the classroom by and large 
more interested in learning, more excited about learning? 

Mr. Merryman. Not necessarily, no, in my view. 

Mr. Bateman. Do any of the others have any observations? 

Mr. McBride. I would think not. I think^that we are faced with a 
severe competition with the television and that television plays an 
increasingly important role in the lives of these children. Their lis- 
tening skills are not being developed because everything is repeat- 
ed nine times. They expect a commercial in the classroom every 9 
minutes. 

Emphasis is not on reading in the home. They don't see the par- 
ents reading; therefore, they are not as inclined to learn from read- 
ing ard I fear that aside from our professional community which 
has a good image of success through education that this may not be 
in the best trend, ■' 

Mr. BateMan. And,you attribute much of that to the box? 

Mr. McBride. A lot of it, yes, sir. 

Mr. Bateman. I frankly share that view. 1 think one would have 
imagined that the universal availability of television as a media 
would have produced incredibly exciting learning opportunities for 
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the American people, but I am not sure that it has not been in to- 
tality a negative. < 

h is an interesting view from you who are still in education. 

Mr. Merkym an. Kids have developed more of a dependency feel- 
ing, I think, more than an independent feeling. There is no investi- 

g 1 7 wU1 down te entertained. Why should I read 

a book? That s work. 

Mr. Bateman. I wish there were time to pursue more of these. 
Mr. Waloren. It is an interesting question. 

How many hours of TV is the average person watching these 
days r 

Mr. McBkide. Seven hours and two minutes, sir. 

Mr Walgren. Is that right? Is that a student that is watching 7 
hours or is that the average person overall? 

Mr. McBkide. That is the average person and it is very discour- 
aging in a classroom to have children come to school unprepared 
but able to relate one program after another and considering the 
program that is permissible on television in the eyes of children it 
is very disheartening. 

Mr. Walgren. And you don't know how you can keep the inter- 
est level because of the level of entertainment. Every analogy has 
its limitations but our children were very interested in regular 
books and then we got a pop-up book and these 13-month-old chil- 
dren will not look at a regular book now because they want the 
book that pops up. 

How you get them back to the regular book at that point is very 
hard. J 

Well, let me thank you very much, all of you, for your contribu- 
tions this morning. We appreciate it very much and hope that by 
gathering these kinds of thoughts that it will keep our focus in 
Washington at least responsive and in the right direction, and we 
appreciate your participation in this process. 

Mr. McBride. Thank you for your invitation 

Mr. Walgren. May I have Dr. Albert A. Caretto, Director of the 
Pennsylvania Governor's School for the Sciences; Mrs. Jane 
Konrad, Pittsburgh Regional Center for Science Teachers; Dr. John 
DeBlasio of Upper St. Clair High School; and Mr. George Murphy, 
Pine-Richland High School, a panel of secondary level school teach- 
ers. 

Why don't you start the panel and I will be right back. 

Mr. Bateman. Welcome to' the second group of panelists this 
morning and I would suggest that we go forward as we did before, 
in the same sequence in which you were introduced. 

I will first recognize Dr. Caretto. Doctor, welcome. 

STATEMENTS OF DR. ALBERT A. CARETTO, DIRECTOR, PENNSYL- 
VANIA GOVERNOR'S SCHOOL FOR THE SCIENCES; JANE 
KONRAD, PITTSBURGH REGIONAL CENTER FOR SCIENCE 
TEACHERS; DR. JOHN DeBLASIO, UPPER ST. CLAIR HIGH 
SCHOOL; AND GEORGE MURPHY, PINE-RICHLANDU HIGH 
SCHOOL ' ^* 

h e ?e Carctt0 - 1 thank you very much for the opportunity to be 
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• w e n r two nat * ,n a sense ' ^" a professor of chemistry at Carne- 
gie-Mellon University every fall I teach a freshman chemistry 
course and I see 600 students from across the country, products of 
our secondary education. And in the summer I am a director of the 
Pennsylvania Gc amor's School for the Sciences. 

What is the Pennsylvania Governor's School for the Sciences? 
This is a summer school created by the Department of Education 
in Harnsburg with the objective to provide an enriching experience 
for bright and talented high school students and ultimately to 
hopefully lead them into choosing careers in technological areas. • 

The school has been in existence for 2 years now and it is a full 
scholarship program. It is financed through the Department of 
Education of Pennsylvania, with a number of contributions from 
charitable foundations. The students receive a scholarship which 
covers their tuition, room and board. They live for 5 weeks during 
the summer on the campus of Carnegie-Mellon University. 

In 1983 the class consisted of 60 students chosen from over 3,^00 
applicants. The basis for selection is on class ranjs, teacher counsel- 
or recommendations, performance on SAT scores, and evidences of 
motivation; and this past class we had three students whose SAT 
scores were 1600 and that, of course, is the full maximum you can 
possibly get. So it is an exceedingly bright group of students. 

They arrive on the campus of Carnegie-Mellon University and 
immediately get involved in a very intensive program. They take 
courses, all of them are required to take courses in biology, chemis- 
try, physics, computer sciences, mathematics, simultaneously. 

They take laboratory courses, some elective courses are avail- 
able, and every student must join a team project for individual re- 
search. They choose the area of science they want to participate in 

We suggest research topics. They join forces and make teams of 
three to five students to work on individual research projects. 
1 f ^ saea at 8:30 in the morning and they are in class until 

U JQ without break. They have an hour for lunch and then four 
afternoons a week they are in laboratories from 1:30 until 5 o'clock. 
They then have an hour and a half for dinner arid practically every 
evening there is something, either an elective course, a guest lec- 
turer or time for homework and their team projects, which also 
goes on on Saturday and Sundays. It is a 7-day-a-week program. 

Some of the philosophies of the school and how this might tend 
to relate to the situation in the secondary schools. 

First of all, we are legally not allowed to give high school credit 
and we do not give college credit, so the students come giving up 5 
weeks of their vacation to a school which requires a tremendous 
amount of work. It is terribly intense and they get no credit for it. 

Second, we tell them they will get no grades. There will t no 
letter grade, A, B, C, or whatever, in any of these courses. The only 
thing that we tell them that they will have and the only leverage 
we have over the student is that 5 to 6 weeks after the program is 
all over they will receive from us in the mail a narrative evalua- 
tion as to how well we feel they accepted the challenges we provid- 

This only goes to them, presumably their parents as well, and 
only upon their request does it become part of their high school 
series of records or would we send it to anybody else. 
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The vast majority of the students write to us and ask us to send 
it to colleges of their choice and they find it very helpful for get- 
ting into college. 

in the first 2 or 3 or 4 days of the school the students are frus- 
trated, confused, because of a system that they are not at all used 
to. 

As I say, we start off immediately. As a matter of fact, they come 
on a particular Sunday with their parents. They move into the dor- 
mitories. There is a brief orientation. They have dinner with their 
parents. Their parents go home and that same evening they get an 
exam. You start off with an exam. 

The next 2 or 3 days, as I said, they have some of this frustration 
largely given the fact that they know in high school how hard they 
have to work to get an A, and all of a sudden they are in the envi- 
ronment where the amount of work that is given them is endless 
and they have no idea how hard they have to work because we are 
riot even going to give them an A. 

The object of the game is to try to develop motivation for these 
students and to hope that they will plug themselves into this learn- 
ing process and become enthusiastic and work. 

We provide them oper ^<*<*d assignments. Fundamentally what 
we do is give them ar ent and say that you should turn in 

tomorrow the follows sver, if you wish, you may also do 

these and beyond that you may also do something else. 

The challenge is endless. It goes on forever. We do not, despite 
the selectivity of the students, we do not get students with uniform- 
ly equal backgrounds because according to State regulations we 
accept students who have either completed their sophomore year or 
their junior year. So there is a difference in age that way, as well 
as the fact that they come from school districts across the State 
and thus they vary in their preparation. 

What we try to do is allow these students to plug themselves into 
the challenge process, the series of exercises we have, and grow 
from there and measure from there. 

What happens then, after 8 or 4 days, is that everything settles 
down and all the students begin to work exceedingly hard. There 
develops rapidly a feeling of *nendly competition. They help each 
other. They work hard and they do not feel something which I 
think is prevailing in high schools and is a fundamental problem; 
they do not feel the negative peer pressure in the high school 
which is the antiacademic development of excellence, because they 
all have the same curiosity that they wish to excel. 

I will share a quick little story. I overheard a conversation be- 
tween four or five of these students last year. They were talking 
about what did you tell your friends when you came to Pittsburgh 
for 5 weeks as to how you were going to spend your summer? 

The four or five together all said, well, I certainly was not going 
to tell them that I was going to spend my summer vacation in 
school at Carnegie-Mellon. I made up something. I told them 1 was 
going to visit relatives in Pittsburgh. We are going on a trip for 5 
weeks but none of my friends know where I am. 

I think that statement is a very terriole reflection as to the atti- 
tudes that prevail, and I think until some of those concepts are 
changed right down to the grassroots and into the homes, so that 
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people will realize that academic excellence, the objective to do 
well in science is something which is good for the country, until 
those things are changed, then we have problems. 

The school is a success. I am involved in it, so I feel somewhat 
awkward in saying that it is a success. But I believe it is a success. 

We have hundreds of letters from these students who say it was 
the greatest thing that ever happened to them. The students from 
the 1982 class are all in college and they go to colleges like MIT, 
Harvard, et cetera, et cetera. So the school, I believe, is a big suc- 
cess. 

How can we use some of this in a high school framework? Clear- 
ly you can't just take it and lift it and put it there, but some of the 
philosophies may be useful. 

More and more high schools are providing courses in biology II, 
chemistry II, calculus. These are the upper level courses for those 
students who are motivated. 

Perhaps one could conceive of using some of these philosophies in 
running those courses; pass-fail courses, where with a threat of 
working for a letter grade is now gone. Where the only objective is 
I am working to learn. I am not being measured with respect to my 
other friends. I am just being measured as to how well I learn. 

If the atmosphere can become infectious in that environment, 
like it is in the Pennsylvania Governor's School, then the negative 
tendency from all the other students may gradually be eroded. It 
might be wishful thinking to see this happen, but somewhere along 
the line we have to try to bring in a way of getting more enthusi- 
asm into the teaching of students to follow the sciences. 

I want to make one or two other quick comments and that is 
that the preceding panel referred on several occasions to providing 
better background for teachers in their subject matter. 

The Pennsylvania Governor's School faculty is made up of, to a 
large extent, professors from Carnegie-Mellon, some faculty from 
other institutions of higher learning in this area, but also some 
high school teachers. 

The vast majority of nearly 100 percent, 90-some percent of the 
faculty do not have teaching certificates. We cannot teach in the 
secondary school classes, but we teach at the university level, and 
what makes this school successful is the fantastic enthusiasm of 
the faculty, the fact that the faculty knows the material, knows it 
backward and ftYward and is enthusiastic to try to convey this. 

I believe that those are some of our serious problems for the 
future to try to develop a teaching faculty, an enthusiastic one, and 
one which is strongly educated in the subject matter. 

Thank you for your time. 

[The prepared statement of Dr. Caretto follows:] 
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Mr. Batkman. Doctor, thank you very much. I hope we will have 
time to come back with some questions, but 1 think now we should 
ask Mrs. Konrad for her testimony . 

Mrs. Konrad. Thank you. 

I,- too, wear more than one hat I teach advanced biology at this 
time, but I have also developed and worked with laboratory based 
science programs for elementary schools, a love of mine, and I 
think one of the basic things we need to address today. 

My written testimony has been supplied to youTbut I will just 
now address a few points that I think are very important. 

I agree heartily with all the prior testimony. I think that some- 
place along, the lme we have lost it and that is what we are trying 
to find out. \ ...... 

Where did we lose it and where are we now and where can we 
go? 

All children begin as scientists. They are curious. They are very 
eager to go through all the process skills, to observe, to analyze, to 
categorize. They want to bring order into their life. They are will- 
ing to do it. They have the time to do it. And if we provide them 
with the resources they can do it. 

We need, of course, to look at the idea of developing all skills 
concurrently. When I speak of science, I am speaking of math sci- 
ence as being ope and the same thing. To me these are life skills. It 
is problem solving and I think we have categorized and put things 
in compartments for so long that we are no longer looking at life 
skills or problem solving skills which is probably the basis of what 
we are about today. 

The problem that exists is not new. It did not come overnight 
and I don't think we are going to be able to erase it with any kind 
of panacea overnight either. 

The grade inflation that followed from the permissive fifties and 
the pass along to the next grade policy whether the student mas- 
tered the next concept or not was, I think, part of it. 

Then we had the Vietnam war coming along and there was a 
very sympathetic response for those students who wanted to be in 
college and not go to war and I think we are still suffering fvzui ail 
of these things, and I think we have to look at what caused it as 
well as how we are going to go about fixing it. 

All of this has led to a change in attitude, I think, toward a lot of 
things. 

The work ethic that you mentioned I think was one and I think 
toward the teaching profession was another. 

These attitudes exist outside the profession. Teachers are seen 
very often as those who cannot do so they teach, and the teachers 
at the elementary level are often seen as those who just can't teach 
well enough to be at a higher grade. 

The higher grade levels are supposed to have teachers who are 
smarter, who teach better, who know more, and then if you are 
really good you get to teach at the college level where you are not 
certified to teach at the elementary level. 

It really doesn't make a lot of sense. 

There is a lack of respect generally for what teachers can and 
cannot do. This is transferred to the students not by any didactic 
means but teachers teach many things in their classes besides con- 
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tent. They teach children how to learn, what to learn, how to go 
about doing it and how to live their lives and these things are 
transferred at very early levels and I think we have to look at that, 
too. 

Within the profession, unfortunately, we also have a hierarchy of 
attitudes about what level you teach and what you teach and sci- 
ence teachers are often seen as not being important teachers. Read- 
ing, writing, and arithmetic is what is important. 

we can't read science or use math for science. It has to be com- 
partmentalized and put between 2:45 and 3 o'clock on a Friday 
afternoon, and I think that has been addressed so I won't go into 
that. 

But that exists and we need to look at those attitudes both with- 
out and within the profession and see if we can alter that in some 
way certainly concerning the attitude concerning science and 
math. 

Jf, particualrly at the elementary levels where your foundation is 
being laid, and we have talked about that earlier, if the teacher 
views science and/or math as being hard or being uninteresting 
and sometimes even disgusting, you know, "A worm, who would 
want to dissect a worm? ' This is transmitted to the students and 
by the time that student is graduated from elementary school or 
perhaps even long before that, sometimes we find by the third 
grade, that interest in science is dead and it is going to be very dif- 
ficult for any teacher further along the way to try to bring that 
attitude back to the proper level. 

This begins negative feedback. 

I quoted Arnold Aarons in his article in the Journal of Teaching 
this month talking about this terrible degenerative feedback loop. 
If you impart this idea to the students and they go through school 
with this attitude and graduate, they are not apt to go into a scien- 
tific field. 

Those who have any interest at all in science and math and who 
might want to go into teaching might and have proven to be at the 
bottom of their levels, so that you are getting poorer and poorer 
students entering teacher training. So that what you are certifying 
are teachers who have less and less interest and less and less real 
scientific baseline education coming back into the schools to teach 
your students, so that it is just a terrible cycle. And what we have 
to do is to somehow intervene in that cycle and see if we can break 
that. And I think one of the prime ways we can do that is in alter- 
ation of attitudes and certainly we have heard of some ways that 
you can do that today. 

I think this program is a good one. The media needs to be in- ' 
volved in some way and other organizations working with these 
problems need to be involved. 

Mrs. Konrad. I represent also the Pittsburgh Regional Center 
for Science Teachers which was a bootstrap attempt to work at a 
national and regional level for science teachers getting together 
and having a clearinghouse for information and that indeed is 
what the center is. It is a clearinghouse for information, for a shar- 
ing of ideas. And right now we are working very hard to put into a 
computer system all of the resources that can be utilized to teach 
science that already exist here in the Pittsburgh area, but about 
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which teacher* may not know or may not know how to use. If we 
can cross-index this according to topic and grade level, with one 
phone call the teacher can save a lot of time in finding what that 
teacher needs to teach that particular part of the unit. 

So these kinds of organizations, if they are funded and developed, 
can help the teacher to manage time which is at a premium at this 
point and to be more effective in their teaching, 

And in order to have quality teaching we have to have teachers 
who can provide quality teaching so that what we need is to ar- 
range for them to be able to do this. 

Time is one of the aspects that has been mentioned befcre, but 
j certainly it is a primary one in solution. 

j We need time to teach problem solving. You can't do that in 15 
/ minutes and you must start iir kindergarten through the 12th 
/ grade. In the sciences you have laboratory preparation. Indeed we 
are swinging back toward a textbook-oriented curriculum which is 
/ not the way to teach, but it takes a lot of time to get this equip- 
/ ment out and plan the lab so it is integrated into what you are lec- 
/ turing about and to clean up afterward. 

/ Perhaps you want to know about new technology and instrumen- 
/ tation, but you don't know how to use it. Even if someone buys it 
/ for you you don't know how to use it and if you learn how to use it 
j you don't know how to integrate it into teaching the students to 
.../ use arid apply what they are learning. 

// This takes a Jot of time, more time than the teachers have. There 
; ! is just a plethora of new content appearing in the daily newspapers 
and all through the lay journals and into the scientific journals. 
/ Almost daily new content is coming out. New discoveries are being 
made and it is almost impossible to keep abreast of this. And that 
is one thing that we hppe that PRCST can do is make this avail- 
able^ information easy to access for the teacher because the teacher 
just does not have time to do this. 

We want to base what we are doing on what the teachers per- 
ceive as their needs rather than what someone thinks that the 
teacher should have or what the teacher does need and this is the 
basis of what we are doing. 

We did a survey of Alleghany County teachers and we asked 
them t" give us a priority ranking of what they perceived as their 
needs, and high in that ranking was help with new technology, 
computers, scientific equipment, use of the media and not just 
buying them and putting them in the classroom, but help me learn 
how to use and integrate them. 

One was that we can do this, and one way we can improve sci- 
ence education as well, and it helps the situation that we see now 
for many people being unemployed—this can improve science edu- 
cation. Many of those scientists are coming back and going into 
teacher training. The University of Pittsburgh School of Education 
had more than 70 unemployed scientists this year apply for train- 
ing and certification in teaching. This is a marvelous quick remedy 
which not only helps the unemployment situation, but brings 
highly trained people to the teaching profession. So we can look at 
these means or providing at least quick partial relief to this tre- 
mendous problem that we have. 
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One thing that teachers saw that they needed was help with new 
techniques, new methodologies. They are aware that these are out 
there, but they have not time to develop them on their own. Where 
this time and money will come from is something that we will have 
to address, but ceitainly that is a prime problem and they do need 
to share with others. It is much simpler if you can say to someone 
else, "I really don't know how to use this/' or "I really failed when 
I tried to do this. Do you have any techniques that will help me?" 
And if one person says, "I don't know," the next one will too and 
then you are willing to reach for help. 

1 think the attitude in the profession becomes really a kind of 
machismo, "My class is really tough and hard/' and this not only 
turns the students away but the teacher does not progress either. 

These are the kinds of things we have to look at to break into 
this cycle. 

We also need administrative support. The teacher can't go this 
alone. Administrative support in terms of attitude as well as time 
and money. If the attitude is not there, no amount of equipment or 
inservice training time is really going to help. If we can alter this 
deadly routine of just teaching the same thing day after day, revi- 
talize the teacher, we can spark the spirit that Dr. Caretto spoke so 
well about which we have to have if we are-going to improve the 
science education for the children because, as you all know, enthu- 
siasm is contageous and if the teacher is not enthusiastic about 
what is going on in the classroom, you can be certain that not very 
many of the students will be either. 

There are those few who regardless will excel and enjoy science 
and probably will become good working scientists one day, but for 
the most part you can't bank on that. 

Community involvement is extremely important if we are going 
to eradicate the attitudes at all levels, from the parents all the way 
up to the Federal Government, We must have some involvement 
there in our attitudes toward teaching in general and certainly 
toward teaching in science, but there are solutions that are out 
there. I have tried to outline some in my testimony. 

I think in ending here I would like to summarize four m^jor 
points. Provide more science background for science teachers. In 
other words, it is much simpler to take a scientist and teach the 
scientist to teach than it is to take a teacher and try to train them 
to teach science, Provide more science resource people at lower 
levels. You can do this quickly. Even if you can't rectify the teach- 
ing strategy at that level, you can provide science resource people 
to help the teacher be comfortable with what it is they are teach- 
ing. 

You can let teachers have more input into policymaking because 
they know what they need. They are on the firing line day after 
day and they are more able to tell you what they need than some- 
one in another position. 

And by all means, let's encourage and nurture spirit and enthu- 
siasm because without that everything is really lost. 

Thank you for having this hearing and for focusing on science 
education. We do need it. 

[The prepared statement of Mrs. Konrad follows:] 
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Veering or nth and Sciance Education at Primary 

and Secondary levels 
Committee on Science and Technology February 10, 
ritteburgfi. Pennsylvania 

A critlt in science education dominates tin headlines 
end provokes national dismay* Yet it if an ill wind that 
blows no good. And whils sciance teachers cannot bo totally 
and eolely blamed for putting our "nation at risk** the 
apotligh* on science •ducat ion is lone overdue* Hurry up 
a c Unci education patchwork after the Sputnik scare led 
to thoughtful developaart of broad and thorough curricula 
for all 1 avals* i^atariala development kept pace aa kit after 
kit offered inatant aclence teaching and met all evaluative 
r *andarda generally accepted* 

x Where, then, did we "go wrong"- ^hat happened? With 
more atudente attending school and staying in school for 
mors years, where is the well-prepared high school graduate? 
Coilsgee and industry baaoan their enforced roles as remedial 
edurationai institutions. And students turn sway in greater 
nuabers and earlisr in the process of obtaining a basic 
1 science education* 

The fact that funding for those post Sputnik programs 
was reduced arvl finally eliminated ia at leaat partly to 
blase* The iapetus was lost* No provisions were aade to 
continue teacher training and c utricular developaant* The 
prograas in operation were unable to replace the consumable 
materials and there was no training for new teachers entering 
„ the field. Apathy est in* Interest was lost. With ths excep- 
tion of the work of soas vsry fins, dedicated teachers acience 
" education eettletf into a routine, eepecially at the lower levels. 

In recent :*ssrs the research of Jean Fiaget (Swiss 

* Biologist) in cognitive development hss thrown s lifeline to 
» educational specialists. Ths currant idea has it that if 

* only we would order our curricula to his outlins of cognitive 
m developaant ell aight be well with the ecience world. < 

m If. indeed, a science curriculum can fit the students' 

m transition from concrete to abstract reasoning and cognitive 
conflicts sre arranged to occur at proper intervals . th«*n 
perhaps learning will occur that aight emeus us all* This 
would surely be true if progress in math skills would parallel 
and complement the development of eoience concepts. Training 
in problem eolving and working with abMractione has been 
shown to be effective. But etu dents aust develop all skills 
concurrently for euccsss to occur. And ths teacher must have 
the time for patience plus ths opportunity to allow the 
student to try* fsil* altar course and try again in building 

Jane Konrad. £**cu!Jv* Dhtclpf 
Cemeote Inetftule 
4400 Fbftee Avenue 
WltOUfOA PA 1 HIS 
412* S23 '327V 
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a concept. 

The main problem, aa every teacher knows, i* that student* 
Juat do not progreaa evenly. In fact, there art thou who will not 
ever achieve the ability to perfoi* abstract reaeoning. And no 
amount of mandating more science couraaa and sort and better ecienee 
l£w'^ w i*V**Vi V n r ?K llln « thlm Mil, What than ahoold our 
goal* be? What policiaa will we eat? And while they art not mutual* 
oily exclueive. tha fint eimm of 1) Mghar aco-ee on atandardiced 
testa and 2) greater individual capability to find order and cauaa 
in tha day* a events nood to be assigned a value. And aa many othora 
have mentioned, wo nood to conaidor tha valua of tha apirit alone 
with tho particulara of acianct touching . 

Xi la thia lat-rtr - tht apirit - that way ba tht miesing link, 
Arnold Aronr , Professor of Phyeica Emeritoe, tfnivereity of Washington, 
in tha Jebruary, 1984, Journal of College teaching opeako of tha 
■conaequencee of mismatched intallactual ltyaiv and modee of in- 
struction, or, tha degenerative feedback loop." For taachtra taach 
not only tht aubJect, but thty alao taach waya of learning along 
with ways of living. Studanta quickly laam from thtir tt \ch*r 
•how to learn" and "what to learn". Value syeteaa art impart td if 
not taught, When ttachtrt view science at hard, uninterseting and 
tv*n disgueting, thttt valuta taaily tranafar - aapacially to tht 
young ttudtnt. And tht cry for more and bttttr may rttult in thort 
range answers. We need to raviat tht standards for training ttachtrt - 
so that they provide motivation and r award for being a proTeaeional. 
To achitvt QUALITY teaching, thtra muat ba RKSPECT. Thia haa fcoon in 
short supply for teachers for torn* tima. 

Tha public haa increasingly vitwad ttachtrt aa thoaa who 
can not "do", And tha lata wall qualifiad wara usually ralagatad 
to tha lower grade lavala. Even within tht profeseion thtrt exit to 
t hierarchy of attltudea - "tht good ttachtra movt up into tht 
higher level* - sxpert onta taach at tha college level.* thia 
sfitude hat bn*n reinforced by tha drain of scianca taachtra into 
industry where thay seek highar interna*, See pact for malt ttachart 
falls to tvtn Iswer ltvtlti And man ara conspicuously abatnt in 
tarly childhood education. 

i*phasi*ed,if not initiated.during tht 1960't, tha latituda 
in teaching was at enuat ad and tha authority of the ^teacher 
diainiahed, -It was impliad that tha taachar should not \ry to 
influence tha student too strongly. It was tha ara of tha "fragile 
•go* with a focu* on psychic trauma caua ad by undue preeaures. A 
generation decided to look at "ma 1 * and re^tl againet civilited 
constraints found to chafe - physical, emotional and intellectual. 
The prade inflation and pass- to- tht-nex tirade policy found ita 
way into tht college levtl with tht Vietnam War. Kighty tfforta 
to remain a studtnt and thus gain a dtftrmtnt wart made by many 
and there was a sympathetic response. We have y#t to rtcovtr from 
the effects of this. Now we find that tht limited knowledge and 
skills of high school graduate* is accompanied by a low level of 
personal expectation. Then, if these strdenta enter the field of 
education, they are poorly prej^rad to inspire and educate their 
o*n ctuonts. 
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There way be no formula, ncientific or otherwise, that will 
of **tr tht answer tp this complea problem. However, there ara ways 
w» can begin to work to solve at least iom of tht puxiles. 

1, work toward a positive feedback situation in science education* 
primarily at the elementary levels. Thia will involve much 
aupmrt and training for thoaa teachers already in tht achoola 
as wall aa for thoaa entering tht profession- Thtrt ia a basic 
need to providt tht student with a pbeitivs viaw of science - 
science as a way of living, a vital aspect of lifa rathtr than 
a subject to be etudisd. Train seientiets (rttirad, unemployed, 
male, fitails) to ba teachers (far bet*er ihan trying to provide 
taachara with a science background)* 

2, Providt support for acianca taachara to ana bit the* to keep 
abreast of tha re pidand conatant changes occurring in 
scientific <"ields. It ia not enough to "expect* taachara to 
know about ihe lattat « ethnological advwtoaa and perhaps even 
to utilize tha instrumentation withir their curricula. They 
Must receive help in lea mine about and using these* Xt takea 
great stamina to teach and this continuing education could even 
serve as a revitaliration in a demanding prof ss a ion. 

3, Promote administrative support for the necessary tine and money 
to allow eciance *eachers to prepare and teach a meaningful 
curriculum. Not ju.«t science t but the entire educational system 
in America seems to be geared to teaching specifics which 
students learn and play back for a teat* This can happen at all 
levels without the student understanding the concept or being 
abls to relate the learning in any way to anything else that 

is learned. Bigger and better performance etandarda do little 
to alleviate this eituatStn. It ia impoesible to legielate 
morality or understanding. Aa Susan Ohanian (^fsrnlng. February, 
1984) ro clearly put it, "...-it bespeaks an underlying arroganc 
and presumption that contradicts the vary nature of leamingi 
•the student will master rix irregular verb forma*. Anybody 
who knows anything about kida knows that maybe the atudant will 
and maybe he won't. And tven if he do9Bn't t blue-ribbon commission 
report writers should not take this aej>roof positive that he or 
his teacher is an idler.* 

Inquiry and other methods arriving at understanding require 
more time and effort then may be possible in today's schedule. 
Hut without a way to observe the facts, find the gap*, under- 
r tand the assumptions made, analyze the observations and draw 
so«ir meaningful conclusion, there is no informed citizen to 
examine national and world i-sues and to vote with expectation. 
Time is the key to success. 

J*. Initiate total community involvement - parente, business and 
industry, and government - in providing the materials and 
opportunities ner #|sary for students to gain positive attitudes 
towards science. Create a working relationship between college 
• nd pre-rollage tea: hers. r 
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In ou, <^r. h |..r solutions, let the tea -her remain not 
th- proHM, but ,.th«r tne anm».r. For they .re on the fi, in* 
line, and often know .hat is poaslble wh«n othfcre do not. lit hool 
in not a production line nor should it be a business it is a 
^r'.*hi?rt™r Ur t h i h ? 8 reHtes * "source we have, the minds of 
?k I k ." he 1<>ader " > °f tomorrow. This Ir the basi* for 
the establishment of the Pit'St-urgl, Regional Center fir Seine 
<"\ Sr< P h *:• a ? in-l'-pender.t. Mot-Kor- Profit organisation 
t':lT. « to P ^ rt S<,len ' e t f" «"d answer to thefr noeds? 
.^1 ? h f w,WP « in th * Pittsburgh area is « primary 

t^n i i * '■""P"*"' «y«t«m to provide a datahane of science 
° r c , t o : :,-in.!oxed by topi, an.) grade level). The need" of 

* Ur""a.T """""'r 8 th , ''T" ° f ^ ti0n and Provision of aid. 
JLf;"f,? • ' r ,nfih0U!:e . f0r in'oriwtlon. and potentially for 
materia.;. ..nd science equipment. FKCST of 'ere t. a, her* a wav to 
-hare problem* and solutions, deficiencies and expertise leoi as 
and hopes Teachers ar, be help*,! to te.ch ju,t as H it n 
It he. pod to learr.. cut In the end, ea,h must K o it alone What 

tr,e To ■.)!:?, the r«':io;jr. es , and tht? Support, 
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; ! J • (.'U'liy County i^tcr- 

u found to to;,t jij. fc!J of the 



• * ;uf iy u*s done tc iir.M_*. « », r> d 
ctuM districts. Survey copier K<r<, 5<m r, l 
s*diate Unit, One hundred and si* vf the r<tj 
rvquested information I there was e 0? X rev." 

The trainer* wer« requested to rank Hi,- -t*te»ents with regards to the 

urgency or their need in the teaefcing of pr*-< *j Jt < ■* science. The ranking was in 
teraw* urgency j with a value of "b n for the rsuat urgent nefcd. 

Tf* r^'iuwing tahle lists sees* of the trait information for the* teachers. The 
hip* . : Ty -her rasple w« of respondents who had acre years' of teaching ex- 
per.CMt ».ha» the teachrrs of other levels. The »ean of i7,l years teaching exper- 
was s:«ii*r to that reported in a recent edition of Education Week (27 July, 1983* 
Voiua* II, No. 39). That puolicatioj. ret:rtci results or the National Science Teachers 
Association U*8<J-&>), which iridic aieu the fu~.tr uf science teachers was *»l.6r 
years and that ttfe wean awount of ti ;.Mn t ' expvMenr. was It. 7 years. It is quite 
possible that thf siailarity of avt : ;.gt years cl ie~ hing experience of high School 
science n-acr.ers indicates this survey fijid responses fro© a representative sasple. 
The hiphrrt d^rrr earned by the teachers participating in the survey indicates that 
ff'*- ■• i' i ' .'e.* trip giuup nf teacher* held only a bachelor's degree. 
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The needs of The tra^ne- 
I. That .summary iniiudt's ter 



f is .survty are ruraraari2ed in Table 
f reeds. As° indicated in the preceding 



• rr,p -rxjeo 

''d t Xp» ( 'T , ■ 

section of this report, mere *ltc '6 nccss i * -.ted in the survey instrument. However, 
the six unlisted, see Table 11, nsd tuo few rer;»onr»es for t>;*ing herein reported (see 
appendix A f or a <' deplete list of items ust-d in the survey/. The analysis used 
for this report »%.is based on a var iahle ,: t*ir of sin interval*. This was for the 
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r^-.v'.iui response (as for one toflveJj with the value rdKating the *>c*t 

wr£«r.t ne*d; z*ro for no rtipc^M to an Uttl. TJie Average value or re 3 for* • to a 
item, reported in TeDle H, is thus ooe whicb includes no response entries. 
The rra^tr can interpret those Man values as satanlng that greater values indicate 
wore urgent need* for the? stated service Top the teaching of srlence, 

Tf>e respondents to this survey differed sa to the loveJ of urg*i>cy for their 
needs. This urgency was a function of the grade-level assignment of teachers. Cr* 
car, stratify those needs in tense of either the swan vslue of degne of urgency or 
to the proportion of teschers in each aarfple indicating the nceJ .f 3 <->^e, xfied 
service. A suggested eppreoch is to qualify priorities of needs v, :<,sm 0 f those 
four sail urgent needs. «l 

Thai eost urgently expressed need or each group of teachers sno* thai there were 
differences? as a function of the grade level assignment of the teasers. The aost 
urgent need df elementary school teachers is for s listing of Tree ur inexpensive 
Materials and loans of materials ^reported as s need by 56 percent). It should t/* 
noted that respondents were requested to rank needs in tens* of values of one to 
five* with a five vslue being that ■ost urgent need. Junior high school science 
*ea<rwrs (arbitrarily defined as grades 7-6) had the »ost urgent need of a list of 
technological develouaents in all areas of science. Oie-half of the teachers <N=i2) 
indicated this as an urgent need. However, two thirds of the U of respondents 
irwiicatrd a need for toaputer workshops. That srae ser v ic*- k\: --girded as most u *. 
for teachers of secondary school (grades 9»i.";N'-*i.*/ . 

The? other three nost urgently M-eded servi.es fc, ( school teachers 

weret 

1) computer workshops 

2) spc'flK^rs froa various fields 

3) listings of rlassrtxxs materials for enrichment experiences 

Junior hign school t fathers had needs for: 
1) list.* of new teaching tethniqurs 
J ) (enputer workshops 

3) listings of free and inexpensive materials and Joans of ©quipaent 

Teachers ur ne< ondar y school science (grades 9-1-?] had needs for* 
11 lists of special demonstrations 

?J updating of technological developments in all areas of science 
3) lists o." new teaching techniques 
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f * ' i i 1 f*r* *r« • will nuiifctrr of n< K - .,: ^ 

J«:;)endi'>. . ;, j tVB j ur grada of U*tr assiftOMtit. It ilioui 

.iiai roUcw.i c a/valyaaa of tMM n**2« ar*i 1} linearly r*l*u ; 

l! * as of lh * protrfrsi.-r.il practical of taacftarsj cafiaad for U* lavtla or fi\id«a 
nft.ch tftey are issi^r.-aj 2j linearly reiatad to aacti other. Tbe rtadar cw ^or.c 
ii t fro» this survey analyais, than art car tain Mrvlxaa, *mcft if att, wacid 
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*• ■■-i.r J i . i* ttt--\- d»-ridriigr*i r , <r r 
var... 'his cuf viy. Thi„- statistical '<•■.:. "I'-apt 

variety, ;»t<» clusters according to their J ; ,j j i'j ut ionshi p 
with eacn other. The tera dendrograa was derived frco i't» ■tech- 
nical inception in the field of biological «ut.u (as in 
dendrology). The pattern of fc the displayed conr: i; M ratioae (••« 
figurea* la that of branches of an inverted tret. Pairs of variablea 
are Initially foraed for their linear relationship. As acen in 
the figures, the vertical scale is of correlation coefficients. 
The aore related are the pair of variablea the higher will be 
the reported :otff;cier.t in a dendrogram, A pair of two vari aDlea 
la called * ciurttr. Tnoae clusters are then linked with other 
closely related single varieties or with other clusters of two 
or aore varieties. These linked clusters ere foraed" by amalgamations 
of clusters. Thus one csn observe s hierarchy of amalgamations 
of cl'.'atera, which proceed to link single or groups of variables 
at levels of lower correlations or rei ationship . 

ThJ ucndrcgraa of need responses and the tracts of the elesen- 

tary school ii'achere is shown in Figure The sost -elated varieties 
were those for the areas taught and previously taught by the teachers. 
Thie correlation was .95 Jndicatiir an almost perfect correlation. 
This occurred because there ; -r ^tl J i t - ; t f.^itjation in what 
arte was taught, e.g. srleri.t . r. That cluster 

waa aaalgamted with tne lev*', jf . . „ ■ . jnd previously 

taught by the teachers. It sricy t. !j-t*:. •. *t «. . :. t cluster of 
theae traits were not found in t Jiv t'.-':'" _r*M fcr samples of 
Junior high school teachers (Figure 2' nigh school teachers 
(Figure 3). The survey responses of those teachers indicate that 
there was greater aobility of the teachers in secondary schools. 
That is, possibly due to decreased enrollments and seniority, 
biological sci'incf teachers in partjCuia>r were reassigned to other 
course levels. The teaching t r £ i : r were llnl;ed to several expressed 
needr of the elementary school t«:....era. In the order of amalga- 
mations, as a hierarchical trend . i urgency of need, these werei 
1) listing of frae and inexpensive materials, 2) help froa Qual- 
ified advisors, 3) update of technological develqpmente, it) list 
of teaching techniques . This large cluster was then linked to 
the trsit of the teaching experience of the sample^of elementary 
achool teachera. Thia relationship highlights an interpretations! 
principle of this analysis. The .survey record of the instrument 
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requested respondent* to *nt*r a v ' f i'i "1 iVt H for thv wort 
urffnt ni«^ Thus in defining dendroer £\u results an inverse re- 
lationship is cade for correlations of needs variable and those 
for traits. Thus, the teachers with several years of teaching 
experience indicated a greater N^rgency in needing a listing of 
free and inexpensive sateriala fox the teaching of acierce, than 
that expressed by sore experienced tssachera* The ssse interpre- 
tstlon exists for the other needs included in the discussed cluster 
of variables. Another aajor cluater of nee"ds wis found in the 
dendrogrss (Figure 1* ) The hierarchical crceV^ng of these needs 
were; 1) listing of field tri-ps f 2) list of n.ul ti -aedia resources, 
3) list of special desons t rst ions and 4) a list of special saterials 
and equipaent available in loans. The variables were clustered 
with the trait for the highest degree earned by the ssapl* of 
eleaentary school teachers. The In terpret at ion , ae explained previous; 
is thst teschers with less foraai education, e.g, a bachelor's^ 
degree, indicated a greater urgency in needing these Services. 
The dendrogrsssstic snalysis indicsted that there was mother 
clustering of expressed needs of the elementary school teachers. * 
This was the need for cosputer workshops, speakers f ron 
various fields end a linked need for a list of teacher v> : . i . t 
progress. 

Figure 2 shows the dendrogram t»! ; \ c n and traits </. 
Junior hifch school teacher saaple lI ' ■ < . f r c i; den ts . The greatest 
relationship was between the teach ar.ripnce of teschers sr.d 
a need for lists of special as ter 1 l 1 : L.r,nc equipment. The indication 
was that teachers' with less experience expressed the sost urgent 
need for the lasting. Thst cluster of related needs included list? 
of classroom materials for enrichaent purposes and of special 
demonstrations. Linear relationships were also found for several 
clusters of pairs of expressed needs. A relationship exlstto for 
lists of field trips and of aciecne related curriculum aattrins. 
Another pair was listings of science activities for independent 
study use and of teacher exchange programs. A logical re 1 a 1 1 onsf .j ;< 
existed in expressed needs for lists of speakers from various 
fields and qualified advisors. The need for listings of lesson 
plans and of teaching techniques waa also linearly related. The 
Junior high school teacher's responses irdicsted there was a 
relationship between needs of listings of free snd supplemental 
Materials. An interestipg finding was that tr ese teachers had 
an expressed need for computer workshops but it was not signi- 
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♦f* d-Mlrograr. for the high school teacher saaple is round 
ir, I - jure 3. A larg* Uuster of variables was developed for several 
cf u.€ *ot; urgent need© of that group of teachers. These needs 
wtrt science activities for independent study, covputer workshops 
and speakers froa various fields* These needs were marginally 
rtiLttd to thiir expressed need }or a list of special deawnetretions. 
Tr.*,* , urter also contained the trait of the science areas the 

♦ i ; : it'r.is now teach. 

another cluster consisted of the expressed need for listings 
r.r 1 rte and inexpensive sateriala, suppleaentsl materials snd 
*uHi-eedia resources, A smaller cluster was of their need for 
help froe qualified adviaors and coapilationa of lesson plans. 
There was a relationship between the level, or grade they now teach 

snd j.t-tfd for a list of teacher exchange prograos. Teachers of 
tit lower secondary grides indicated a sore urgent need for the 
r> Lap*:*- listing, k alalia? trend occurred for the need of lists 
** ' . -a rang techniques, science teachers with less education 
-'^^»! indicate J the sore urgent need. The nsed for a 

.f •. ? Mrld trip locations was not linearly related to any of 
■ . tiu'i needs of the high school science teachers or their 
r«j'.>r«d professional tnits, 



s 



62 



50 



ITEM 

• t. 

I'Coaputsr vaxksbops- technical 
use, tof tvar* list trig* 

2K T pdate of ttchnolof i r«2 dev- 

stents in all irear. of 

3C 1 fciSCC 



later: sis. 



3) Listing or free fa ter* si »/ In- 

expensive/loan pf^cateKials 

4 ) L ting of new teaching teen- 

n iquest 1 nnovat iona f inte- 
gration of subject areas 

b) Listing of specie* demc nitra- 
tions availctii s/U'US 
science d i s t f : . 



U~6 7-8 
Av % I av % 



. 1.7 50| 1 .8 67 



0.6 23*2. 2»50 



1 .8*56 1 .7 42 



0.7 19- 1.9 50 



9-12 
av % 



2.1» 69 



7-12 
av % 



2.0 68 



1 .4 48i 1 .6 48 

t 

I 



0.6 24 



1 .4 38 



0.8 28 



1 .5 41 



1.3*6 0.6 25 1.6 43! 1 .4 39 



tJSpeakers from v*" 

7 ) Ob ta i n i ng c 1 assro^r ■ 
for enrichment 

H) Li sting of suggested pti-d'. n? 
science activitior r ^r in- 
dependent study 

9)Listlng of sc ii'f,L« . ' ■ 

curr J cular mater - c 

lOJFtelcS trips-guide tr Sites 
suitable for K-i? science 
clauses 



u.7 25* t .1 36 1.0 3 



•".fr, 1.042 



0 . « 31 0.6 17 



-..<■ 23' 1.0 50 



1 .0 33 



1 .0 35 



1.3 43 1.1 37 



0.7 26 



1,1 0. * 17 1 .2 33 



0.8 32 



1 .0 30 
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Mr. Walgkkn. That spirit is contageous. 

Mr. Bateman. Thank you very much, Mrs. Konrad. 

The next panelist is Dr. John DeBlasio. 

Dr. DeBlasio. I am a math teacher from Upper St. Clair and I 
teach senior level students in mathematics and computer science. 
Most students, however, are not seriously concerned about their 
school work. Their m^jor efforts are devoted to after school jobs 
and extracurricular activities. Our students rank No. 1 in the 
world as fast food employees, clerks in stores, and amateur athletes 
and entertainers. This ranking is understandable because that is 
where students devote their time and efforts. Schools have become 
social institutions rather than academic institutions. 

The number of potential distractions to learning has increased 
tremendously over the years. Television, video games, the quick 
fame of entertainers and athletes who gain success easily, lotteries 
which create millionaires, these things contribute to an attitude 
which doesn't favor daily and consistent effort. 

I think you are very wise in your remarks earlier about your 
change in the work effort is very true. We have a great deal of 
effort spent by teachers in getting students to do homework assign- 
ments. It is quite difficult/ 

So in terms of improving the attitudes of the population toward 
education, I think that it is very nice, but you can't make educa- 
tion more important by proclamation. Some changes must occur. I 
think we must provide some sort of definite change. 

One remark I heard earlier was attitude toward curriculum was 
mentioned. We did these curriculum changes awhile ago and 
should we do them again. Yes, sir, most certainly we should do 
them again. We have to do these things from time to time. We 
must revise and update the curriculum and the things that stu- 
dents are taught. Education is traditionally about 20 years behind 
the times. If we could do something to bridge that gap it would be 
very helpful. 

For instance, we have textbooks that don't even acknowledge the 
idea of transisters and new electronic advancements. 

So I have made a list of what I think corld be improvements that 
are reasonable and things that could be done to help out. 

First is the school day should be an academic experience. Stu- 
dents miss classes for plays, golf tournaments, et cetera. Classes 
should be the only activity in a given time period. Maybe the aca- 
demic school day would last from 8 to 12 and then everything else 
would occur after that. All extracurricular activities should occur 
after school hours. 

Don't expect teachers to simply add on new duties. Reduce the 
teacher-student ratio, release teachers from nonprofessional, non- 
academic tasks, put teachers in learning centers and require teach- 
ers to have master degrees. 

1 have a kind of a nice position in my- school. I have a full load 
like all the other mathematics teachers, but 1 have a choice of 
where I can spend my time. So I spend approximately three periods 
per day in the computer center. If we had a situation where teach- 
ers were available for students that they would come around and 
hang around an educational place and pick up a lot of information. 



67 



4 



64 

Develop a master teacher program for each academic discipline 
where selected teachers observe and assist others. An exchange 
program between elementary and secondary teachers could also be 
beneficial. Perhaps elementary teachers should teach subjects "in a 
specialized area such as math or science. 

Make computer-enhanced learning a required course objective. 
Each school building should have a computer classroom available. 
At least five microcomputers should be available in individual 
classrooms. Continued inservice and updating of computer knowl- 
edge should occur throughout the year with concentrated activity 
during the summer. Each school needs at least one full-time re- 
source person to keep teachers informed about computer-learning 
materials and equipment. 

Revise the curriculum to update course material. Remove topics 
that are obsolete or unnecessary. This activity could take place in 
the summer with a massive revision of course content. 

Success in school must become more desirable to students. The 
quality of learning must be raised to a much higher level. Educa- 
tors are saddened when students do not take advantage of all the 
potential there is for learning. 

Our sporadic concerns in education also contribute to students' 
lack of enthusiasm. We have to be more consistent with our con- 
cerns and priorities. Every 20 years, we have to make a major push 
to bring schools up to a new level of efficiency. Like our students, 
we need a continuous effort. 

Thank you. 

{The prepared statement of Dr. DeBlasio follows:] 
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PROBLEMS 

Host students ana not aarioualy conoamad about their school work . Their 
nsjor a f Torts ara devoted to attar school jobs and extra currlctflsr sctivltlaa. 
CXir students rank number one In the world aa fast food employs**; {?) Gierke 
in stores and (35 amat#ur sthletes and ik) ar.tartainara. This ranking la under- 
standsble because that's where students devote their tins and efforts. Schools 
hsve bacon* «ioct«l institutions lather than ecsdenir institutions. 

The number of potential distractions to learning has Increased tremendously 
over the yvars. Television, video gams, the Quick fane of entertainers *nd 
sthletes who gain success easily, lotteries which crests millionsires. . .these 
things contribute to an attitude which doesn't favor dsily and consistent effort. 

SUGCESroNS FOR IMPROVEMENT: 

1. The school day should be an academic experience. Students miss 
classes for plays, golf tournaments, etc. Classes Should be the 
only activity in s given time period. All extracurricultr sctivities 
should occur after school hours. 
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2. Don't expect teachers to elaply "add new d title a, Muc* the 
taecher-etudent ratio* release teachers fraei non-professional, 
non-acade»lc tasks, put teacher* in learning canters end require 
teachers to have KuUr Degreee. 

3, Dewlop t Hwur Teacher profrse. for each ecsdenic discipline wi»rs 
selected (iictin obeem end iwlit otters. An e*chanes prap« 
between elementary end secondary teachers could also be beneficial. 
Perhaps eleaentary teachers should teach subjects In e specialised 
area euch as aetb or science. 

e. Hs)« cna^ter^nhenosd learning a required ecu rat objective). Each 
school building should base s computer clasarooo available. At least 
5 sicrocoatputers should be syllabi** in individual cl* ssrooos. 
Continued Ineerviee and updating of computer knowledge should occur 
throughout tha year, with con can tr a ted activity during the suanar* 
Each school nasds at least one ftjll-tliai reeouroe parson to keep 
taachars informed about cots pu tar leerning-owteriale and equipment, 

5. ftp visa tha curriculum to update course sate rial. '«aow topics 
that are cbaoiets or unnecessary. This activity sould take place 
in the suoraer with a sassiwe ra vision of courr. content* 

6. Success In school must becorae mora desirable to students* The quality 
of "learning" must be raised to a much higher level* Educators era 
saddened wh«n students do not take adventaas of all the potential 
there is for learning. 

Our sporadic concerns in education also contribute to students lack of 
enthusiasm* tie have to be mora consistent with our concerns and priorities. 

Every twenty years, wa have to make a major push to bring schools up to a 
new levwl of efficiency. U:» our students, wa need a continuous effort. 
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Mr. Batsman. Thank you, IJoctor. 

The concluding member of the second panel is George Murphy of 
the Pine-Richland High School. 

Mr. Murphy. Thank you very much. It is a pleasure to be here; 

There certainly is a lot to say about education today. Probably 
more so in the last 3 years than previously. Since the so-called 
math revolution in the late fifties and early sixties, I can't think of 
a single day thauJLdon't pick up my little country newspaper and 
read sometning'rSK tells us that we have got some more changes 
to make. 

I don't doubt a bit that* we need to make some changes. I work in 
a small school. We have a little less than 2,000 students. At one 
time we had nearly 3,000 students (about 12 years ago), but like so 
many schools today our enrollment has dropped some. It has been 
projected that we will have about 1,700 students and graduate 
about 150 students a year between the years 1989 and 1990. 

Our school makes, I think, a strcng effort toward providing a 
good educational program for the students that we have. It is very 
costly. We don't have much industry. We don't have much in the 
way of commercial ventures in our district. Probably he greatest 
percentage of our tax revenue comes from the individv %l homeown- 
er and the burden is quite heavy, I understand. J aun t live there, 
but I think people find that it is very costly. 

And when I think about what we face in the way of changing the 
curriculum and inservice education and adding computers to our 
classrooms, what costs we hav° incurred so far, I really wonder 
where we are going to get all the money. I know that this is not a 
time to ask the Federal Government for funds. It is very difficult 
for everybody these days and the -e are many, many priority items, 
but we do face a very serious problem in the schools. I think in m> 
written remarks my first remark was about the amount of time 
that ii? needed for teachers to do the job and that is a thing that I 
have heard each person say here today. 

We are probably just at the limit of what we can do as individ- 
uals in the classroom. We have many, many extra duties, most of 
us, and it is n pessary to do most of the things that we have to do 
to support the school program, but I really think we are coming to 

t ; rne when we may have to look for other ways to cover the 
uuties oesides the teaching duties that the teacher has. 

I was to the doctor within the last 3 or 4 days. I noticed a small 
thing. He is, very qualified and he is an excellent person and 1 like 
him a lot, but when it came time to take my blood pressure he 
stepped out of the room and the nurse came in and took it. 

Now, I am not a doctor and I don't contend that I should not 
take blcod pressures and things analogous to that, but I notice that 
while she was doing that he went and did something more in line 
with his speciality. I think, perhaps we need to look at that in edu- 
cation, to more efficiently use teaching staff on the things that 
they should be doing. 

Many things went through my mind when I thought about what 
we could discuss here today. I tried to think of the things that you 
might really be able to help us do something about and one of 
them might be to find some way to help us manage time better. 
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I think one of the things that may help us do that is the intro- 
duction of computerized equipment for the handling of some of our 
administrative tasks. In our school district, we don't use a lot of 
computers for administrative tasks and clerical things, but in 
others they do and it would certainly be something, I think, within 
today s marketplace that we should be able to look at. 

I don't think that going over computerized assistance in those 
areas will be cheap. We have added some computers in our school 
tor the teaching of programming. We intend to add some for the 
teaching in computer literacy courses next year. We have some use 
tor instructional purpose in our business department and we have 
some in our physics lab that are used for solving problems and for 
writing programs to solve those problems and I can tell you that 
just the reasonable amount of equipment that we have, which 
would not be excessive in any way, we have spent probably in the 
"f^hterhood of $50,000. We have the need to project next year 
$12,000 to $15,000, maybe $20,000 more to enlarge on this and we 
are not talking about a great step here. We are talking about a rea- 
sonable response to what people expect to have in their schools 
today. 

So, I don't know that when you talk about the school district 
that I work for, where 1 mill of tax brings in about $60,000 and we 
have 70 mills of tax on property value now and the majority of our 
tax base is composed of homeowners, I am not sure that we have 
not reached near the limit of what the homeowner can pay. 

I know we can always pay more, but I think people are begin- 
ning to resist that a bit. 

Congressman Walgren addressed something that has really con- 
cerned me since I heard about it. I don't know where the media 
was or where I was, I had better say that. I don't remember hear- 
ing it in the evening news about the Soviet advances in education 
I hey are startling. When I read about them in the journal that I 
get, the report from Prof. Isaac Wirzup of the University of Chica- 
go, perhaps you gentlemen are aware of that. I was not, but he ex- 
plained that in 10 years— the Soviets I believe have a 10-year 
school system— and within the last 10 years they have created a 
system in which 98 percent of their students take mathematics 
through 2 years of calculus. I think you also said 5 years of physics, 
4 years of chemistry, 5Vz years of biology, 5 years of geography— I 
think geography is a much neglected subject in our schools— and a 
year of astronomy and they did that in the last 10 years and he felt 
that was a mobilization of the entire population in education 
toward the technical sciences that would give them a much larger 
pool of people from which to draw for a new kind of society. 

I am not saying that we should be like the Russians, but I think 
it is certainly true that they are the greatest adversary that we 
face in the world; if that is what they are doing, I think we have to 
wonder what they have in mind. 

Another thing I read recently was that per 10,000 people of popu- 
lation in the country of Japan there were 400 engineers and scien- 
tists educated. In the United States it is 70. In Japan they educate 
«J accountants and we educate 40. They educate 1 attorney and we 
educate 20. 
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Twenty -one percent of the Japanese population become engineers 
or scientists, 8 percent of ours. Thirty-five percent of Soviets and 37 
percent of the West Germans. 

Now I have been very fortunate in my teaching assignments over 
many years. I have really wqnderful students, I have had some for- 
eign exchange students and they are not all superpeople, but they 
certainly are dedicated in many, many ways. 
• Many years ago we had a German student who could not go to 
the dance because he had to stay home to study because he was 
representing his country. He did not want to do anything frivolous 
because he might take away from what he was learning. 

I had a Japanese student about 2 years ago and she was really a 
wonderful wonderful student. And I asked her one time, "In Japan 
are you considered an excellent mathematics student?" She was 
running me a little ragged in terms of things I had to do to keep up 
with her. 

She said, "No, in Japan I am such a poor math student in fact 
that I will have to go into literature. I will not be able to major in 
mathematics or science because I am not that good/' 

I can remember some remarks she made. She went to the univer- 
sity school supported by the university. Money is not everything I 
realized when I heard her say that she can remember taking her 
examinations, which are very important there, without passing 
those exams— she said her hands were so cold she could scarcely 
write. She said they did not turn the heat on until February and 
the temperature is much like it is here. I thought that was incredi- 
ble. 

Our schools— in 1976 and 1977, when we had to close the schools 
we did keep some other things open but you will recall we closed 
down and turned the heat back and it did get cool in the buildings 
and it was unpleasant and people complained. I cannot imagine the 
situation this girl must have had. 

I can remember her getting a letter from her friend when her 
friend did not pass the exam to go on to the unh <?rsity for the pro- 
gram she wanted and she had 1 more year to try to make it. If she 
did not make it then I am not sure what would happen. 

I think it has been said that the greatest difference between Eu- 
ropean education and American education is that in America our 
education is geared to minimize the failure of many. But in Euro- 
pean education it is geared to maximizing the success of a few. 

And that may be because in the past we have had abundant re- 
sources to devote to education. We have never really been in the 
position we are in today which is we are being forced to make pri- 
ority decisions about what we will spend the U.S. dollar on. 

In European countries and Asian countries I think they have 
always had to do that and that may have led them to the system 
that they have had which is extremely competitive and requires a 
student to perform at tremendously high individual levels before 
he can be passed on. 

I might also mention that she told me that ifi Japan, and I think 
I might have these figures wrong, but I think there were 63 prefec- 
tures, that I think would be akin to States here. Each one has their 
own medical school. She said they have an extreme abundance of 
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doctors coming out und thut, "We would not have to be concerned 
about a shortage of physicians in our country," she thought. 

I don't know what the Congress can do to help us. We have a 
need for time for teachers. That is important, but I really don t 
know what you can do about that except hire more help and that 
costs money. I don't know what you can do about our computer sit- 
uation except as a definition of what 'computer use will be needed 
in the schools is defined the more thoroughly you may be able to 
help us with that. . 

Beyond that 1 am not certain. There is one other large problem 
that has been surfacing and I am quite concerned about that and 
that has to do with streamlining of the mathematics curriculum. I 
heard Dr. DeBlasio say removal of obsolete topics in science and 
that is also true in mathematics. I can think back to things that I 
taught when I first started to teach college, algebra and trigonome- 
try, topics that we no longer teach. • 

In those times it was fairly easy to tell what you would not need 
in the curriculum anymore. When I first started -to teach there was 
a great amount of Federal interest in supporting programs. It 
would be fine, a new curriculum in mathematics so we could easily 
see from the printed terms that were available what was being sug- 
gested and many schools tried to teach those new topics and that 
meant deleting some. , , 

There were some failures in those things. I can remember when 
our school tried to teach algebra with trigonometry credit included 
in that course and we were successful for a while, but there was a 
certain amoupt of public concern about the amount of pressure on 
the students so we went away from that. 

I think there is a need to streamline the math curriculum, prob- 
ably also the science curriculum. What changes will occur prob&oly 
are not going to be decided by individual teachers in the classroom. 
They will be decided by commissions, I presume, and by people at 
levels in education above mine. 

All that I hope is that they will make it clear to everybody what 
they are going to do and when they are going to do it and particu- 
larly the testing institutions because I really don t want to live 
through the situation that we have had from time to time in which 
the Curriculum has changed but the tests have not. 

NoW the tests change and the curriculum changes again anr* it 
may ^ead to a misinterpretation of the ability of our students 
rathe| than their background and I think that is probaWy not 
something that is necessary for us to have a problem with that. 

I hope that the people who will take the lead in curriculum 
change will do everything they can to keep it well advertised so 
that we all know what is going to happen, 

In one other area I have seen one thing that looks very promis- 
ing to me and I will mention it to you. It is from the November 
1988 journal, a 2-year college math journal, and it was written by 
Mura Hatiba from the Tel Aviv University regarding the study she 
did at Stanford University. It was after all these years the first 
thing that I had seen that told me specifically things that I could 
do in the mathematics classroom to improve the delivery of the 
context that I was hoping to get to my students. And the title ot 
the topic was "What Makes Math Lessons Easy to Follow, Under- 
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stand and Remember," and it was a very interesting study and I 
think it is something that probably needs to be read by everybody 
in the field of mathematics today. 

I don't knew what else we could talk about today from my stand- 
point. There are tons of things to mention, but I think I have prob- 
ably taken more time than I really should. 

Thank you very much. 

Mr. Batsman. Thank you, Mr. Murphy. 
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X em George Murphy, Chairperson of the Mathematics Departeent 
of Richland High School in the sine~*ichlsnd School District. Our 
district is located about 10 piles from Pittsburgh in Northern Allegheny 
County, end his been described as being primarily residential/rural. 

Pine-Richland presently serves e total of 1965 students in 
grades K-12s 769 in three R-S elementary "neighborhood" schools? 475 in 
a "piddle" school for grades t, 7, end Si end 750 in e grade 9-12 high 
school. There are approximately 175-200 additional school-age children 
who live in the district but who attend private, parochial, or special 
schools. 

It is true with many school districts today, we ere experiencing 
"declining anrolleents" frost our previous high of .bout 3,000 students 
in the early 19?0's. Our present senior class has 173 members, the 
junior, sophomore, and freshmen classes have 200, 194, and 183 members 
respectively. However, our first grade class has only 130 students* 

It is currently projected that in 1989-90, our enrollments will 
stabilize at approximately 1700 students X-12 with about 135 students 
in m typical graduating class. 

Our superintendent, Dr, Stephen Storkel, »•-- undertaken several 
initiatives designed to promote the positive aspects of our school 
district in order to try to reverse these "declining enrollments." 
Perhaps the most unique of these is the formation of a "Comasuni ty Council" 
consisting of the boards of the school district and of each of the two 
townships that make up the school district. 

The "Community Council was formed to address problems of a 
cewn concern to all three boards. This is a new venture, but regular 
meetings have produced interest in obtaining water and sewage projects 
in order to make area land more attractive to prospective home-builders. 
In addition, there is interest in sharing costs to provide common ser- 
vices in a community library, a computer facility, and a tax-collection 
agency . 

A "Teen Center" was recently opened under the auspices of both 
townships in a recently closed elementary school, and all 3 boards are 

considering sharing equally the cost of a "human services coordinator", 
something they could not afford alone. 
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It should he mentioned that our district is largely residen- 
tial with s few small industries and sowe small commercial districts. 
The schools provide the focus for activities involving youngsters, and 
the wajority of tax support for the schools cornea fro* individual home- 
owners. 

The total value of our district's real estate is approximately 
$38,*57,*30. with another $3,000,000. currently in litigation over 
the right to ta* St. Barnabas Village, a senior-citUen apartment cow* 
plex. At the present rates, one mil of real estate tax yields about 
561,000, and a total of 75 mils is imposed. In addition, the district 
levies various other taxes, including per capita taxes, real estate 
transfer taxes, and a wage tax. These currently produce about $S00,0Q0. 
i n revenues . 

Cur K-S elementary school program includes the study of science 
snd mathematics as a part of the required daily instructions! program. 
In grades K-3, we have self -contained classrooms in which math and 
snrnrr topii-s axe taught by the regular classroom teacher. In grades 
4 .ind those ciro taught by -specialists" in a semi-departmen- 

tal i n'd iett ing , 

During these years, the mathematics taught i» best described 
as the "conventional topics of arithmetic" and the science presented 
consists of introductory topics from general science. 

In the "middle-school" we have fuiiy departmentalized instruction 
in both m.ith «*nd s'-ienee. All students are required to take 1 course 
in mathffn.it ics as well as 1 course in science in each of the grades 6, 

7, and 8. 

P'ovjsinns for students with special abilities and interests 
include a math clinic in grades $, 7, and 8 for students who need 
•lririir ion.il help in acquiring basic skills. Also, there is the annual 
pl*t'«-mi«nt of a group of interested a nd able students into a course in 
fttiit y«',*r algebra in grade 8. (Students do not usually begin their 
study uf first year algebra until grade 9 in most schools.) 

During their 4 years of high school, students are presently 

ie<{tjiit-d to sui rcs«f ul ly complete 2 credits in science and 2 credits 
in nvit hrm.it »es in mdrr to graduate. Th*>se requ t rement r h.ive been 
in »*ff«*< t f.»r m.jny yfttn. 
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Beginning in 19*5, all entering freshmen will be required to 
*-:u»ul*if 3 credit* in math and 3 credit! in telenet to qualify for 
a diploma. The first students to graduate under these requirements 
will be members of the Class of 1989. 

Our science department offers a total of 13 sources f ran which 
a student may select his required 2 credits. During this year, we find 
509 students enrolled in 13 science courses taught by 6 full time 
teachers. 

Although students are presently free to select any science 
source m order to fulfill graduation requirements, beginning in 
19BI-8S . all students will be required to take a 1 credit' course in 
biology. Present plans include the introduction of 2 additional courses 
for 1984-8S: -Contemporary Earth am*- Space Science" and "Contemporary 
Biology" which will be directed to students of below-average performance 
in fccit'nce. 

Similarly, the mathematics department offers 21 courses for 
■jr arte at inn r rnlit. They are aimed at the wide divergence of abilities 
and iittcffsts ,imong our student -body and include courses from basic 
math through calculus. This year there are 555 student u enrolled 
m 15 m-ifh »-i'a taught by 5 full time ifnd 1 part time instructor. 

Offering such a Kirtje variety of courses in a small school 
• r «>.*tes some difficulties for the instructional staff and for the 
,ifl«lit i st i .»t ion , hut the benefits to students are thought to outweigh 

the costi*. 

The main 'jo.ilS of our math curriculum art? to: 

1, provide* adequate courses for all students consonant with 
rr ; «*ir .ibiliticc and interest* t and 

J, ii^vidc every possible, reasonable chance for students to 
nlitain t hr» skills of algebra and geometry, without which 
t hey m.iy find entry into future careers and further rdu- 
r.it ion difficult, tf not impossible. 

h'*t,iilf m d i nff it mat i on about our math and science curricula is 

provided in » he tit t -i.'hement s from our most recent hicjh school program 
iif st u«i l es . 
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MATH EMATICS 

Recommended miQimusi prerequ i mttr* for hlfih ■chool ».tK .n,,^. ^ 
^f'" ~ t . of W«g»«t«d .equeac., or who c£ng« p£ir£» w."eaulr 



E«6eDtlftll 

Pro£r§» 

G*neral 
Math 



Cl T99V 



Senior 
Math 



Business 
U»tQ 



Vo~T«cb 



Fundamental i 
Program 

Pr«-Algebra 
Hath 



Fundamental* 

Of 

Algsbn 1 

Fundamentals 

of 

Otce«try 



Algebra- 

Geometry 
Review 



B« *Jc J5 >JLjJ[»_£rpjt ram 
Foundations of Math 



Liberal 

Courses 
are 

BSlsCtfd 

fro* 

•itbir the 

Acc • 1 . 
or 



Academic 

Prog r Mi 

algebr* 1 



Accelerated 
P rogra m 

Algebra 3 



Accl. 



Geometry Geometry 



Acad • . 

however, 

a full four Alg.2 
year Math 
sequence 
la usually 
pot taken 
Intro, to 
Analysis 
w/Trig. 



Probability 
and 

Stat 1st ice 

Introductory 

Computer 

Programming 



.Jccl, 
Alg. 2 



Accl. 

Trigonometry 

w/lntro. 

Analysis 

Accl. 

Introductory 
Calculus 



BASI C 3K ILLS PROG RAM 

This Math Program la designed for students who have demonstrated s 
deficiency lB basic math skills and fundamental operations Students who 
aror. poorly on a test Administered by the staff Sill bS enrolled ?n tbiS 
KITS' Stud 7 ts " 1U h * v " " opportunity to test out of™!, program 

!k?ll. IL C Su ^r?*^ * Tr tery and ctM-prchensioi. of the basic 
skills »nd f undracottl oper»tJon«. 

, ~ ««-*d*t« will be given upon completion of program »nd *111 be 

recorded as Foundnloo* of Hith 1, 2, 3 or < , F ' 0 
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« *' n ''I n K ' UM «• *• f •« * •« Imn c.^rirk ivilhUr fft grades ft 

l^rt.ui.f* J2 All fcl^inu ant»l paaa |»<> Sr lente cowrara ictsHftf ? Credits 
fa orfl*r ft* mr-rt thr gradyaf Itii rrqvl rr*ril ■ , 

. J 0 *'*** »PPr«ffl«;t f *r atvdeaf, post -Ms* .cboul pUu 

»ft4 »*? in irlr.Ud fro* in* rt))lP«i.. <fferf*f*. paaw 



tartk & Spues 

Ace) . tmrxk ft Ipse* 

Accl, ftSolofy 1 



10th 



• de- 



tank ft Space 
Accl . fart » ft Space 
Accl, lluIo^ r s 
ftlelofj I 
Accl . liulcf i ft 

Accl. Cks»latry 
Phyalca 1 

led, Pbyaic* I 



13 th and/or 1 gt n Grade 

tank ft Space 

Accl . Earth ft Space 

Accl , SloJ&fy } 

**£i. isoiocr a 

Ac-1, Ckea>f*try 1 

Pfifslas I 

Ac :1 , Phyelca 1 

Ac. 1. PbyaJca 3 

Accl. Cksmletry 9 

W^alcsl Science" ' 

Coaiervatios ft *«* i nikMtl ■■ 



*S#waatar CmtriM 



"m.s:^' 4 " 1 u ~ 01 

Tfte course Is divided liio f 0 *,r area a pf study: .afrvmy «*oloev 
a-teK,ri,Io«r .id acf.iOKr.pt,. Tk. topic, covered llll JIcuS?' ll$m\V ' 
structure. orl C les of tks ».Mvtr.., stellar e >0 lutlo«, ffc. .ol.r Vyillm 
sm-. t»c ai^p. Users]*, rock., »e.thsrtse, . Rd eroelos/"*? fSi^It iM'-IrJft 
J-"". * SM * «"ta-t«. froloflc history? .tru^twr. of fSi Ja^pii?!' "Ij!! 

A variety of laboratory t BV aat Ifst lass ir# m({uc , ad to reinforce tha 
coecept. studied aed to l.«rod«. the stude.t tp W.ic l.bur.tory prntcdu^... 

1 "» flit Ko Prerequisite 

<< olir.tfd farth iwtf S£i-> - Grades S_^ l_0 t _ 1_1_^ 12 

,I h4 ?«? MI TI *i d t ft if Be<! ,or lBo " "wdmis .ho intend to continue milh 
\hm rbenlc. sad pbyeicsl sciences Accelerated Cart* Sctmcr ,m cover (he 

field at.'dtea itil t>e provided. $tvdeata «Sll te eapectad to condwet in- 
dcPmdeat reaaartb projects. 



1 credit 



Praregulalts- 



At leant > "ft" la 
previous ACtenr^ 
course arid teacher 
recrwafffndY t torn . 



U 1 o 1 ojj^ I - Grades 1 0, H , 1 3 

This b.alc co^rae Is dcrifned to help pupH* tetter uaderatand their 
enviroPBeoi. Upbssla la o. tbe acleatlflc p«thod through a consider. t ioa 
of plant and anj M j Ufa Genetics, con^crvst | c s, ecology and ciaaaJMca- 
tlt>n ara Ba «e of tl?e topics of study. L*bo/stor« Mr k t 

pliftt diatection. . qd dUoaatrat io S ., ,|f *° rh «™lv«i solatal sod 



I credit 



Vo Preregulaltse 



* •» r if r.ifd ft!oli»£j J - Grades 10 1 1 



of 

ph* 



. 2 n ? * d.slgned for th. .r.d^j Ci j Jy notlv.t.d .tudrnt 
s utfy eil larlude otology, behavior of or C .nU«, .n.toiy .n 



1 credit 



aic robiolpgy 
Prcre^uS.lta; 



nd 

&sd ocol ogy , 

At least s "ft M 
fcr'dt 1 a pi Joue 
nf Icrce LOuri.s |/d 
teacher iuc :V- 
d*t lp. 
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HjX"M*ATU-S - confirmed 
Acel. Introductor y Calculus - Grade 1 2 

. m * v * r * ***** review of ioM,t«slo pre-celculus »aterial followed 
by the study of the element* of calculus. Topics include: limits of 
functions, derivatives, curve sketching and integration. 



I credit Recommended Minimum Prerequisitee • 

**C~ or better in Trigonometry and 
Introductory Analysis* or is Intro, 
ductory Analysis with Trigonometry. 

Probability tad Statistics - Grad es 11, 12 

^ , 4— 

a !t ?* # * t *** t !lf *w OB lh * fundamental concepts of Probability 
art {tatietic* The topics of random variable., probability distribu- 
tion i, statistical measurement aad decisioo mating, are presented by 
utii the mathematical terms and problem solving techniques of high 
eeho» t algebra. * 

1/2 credit Recommended Minimum Prerequisites: 

N C M grade or better in Algebra 2 

Computer Programming 1 - Grades 11. 12 ' - 

A one semester course which covers computer terminology, flow chart* 
program writing and problem solving vis computer programs* Hardware in- 
cludes the Monroe ISgO Scientific Programmable Printing Calculator /Com- 
puter »ad the TS8-80 Micro Computer. There will be limited enrollment . 

1/2 credit Recommended Minimum Prerequisites: 

"S" grade or better in Algebra 2 

5S?Wi! ^Programming 2 - Grades 11, 12 

A continuation of Computer programming 1. 

1/2 credit 

PRACTICAL ARTS- 

The Home Economic* and Industrial Arts Departments offer eo~oduca- 
tional semester and full year coursee. In Home Economics, several course 
»*y be taken a iaul taneously . 

The Practical Arts Program is designed to provide students with a 
better understanding and appreciation of our technological society. 
Humemakipg, consumer, vpcationai and avocational learning experiences »ro 
vtreased. 
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HATHLHATI CS f ■» continued 

ACCELERATED PROGRAM 

The program rational* la to provide the student who has a better- 
than-evcrage background la mathematics with the -trough study of theme 
topics recommended for career preparation in which quantified data mu»t 
ba fully understood aad akillfully bandied. This include* mathematics, 
aeienqe, and technology that may require work beyond the bachelor's 
degree. 

Correal* la on theory a* well as on the manipulative akllla that 
such students usually master with esse. In addition, earlier and con- 
tinued use of abstract symbolism occurs in reading am! written work. 
Students ase encouraged to make some difficult proofs 00 their own. 

accj . Geometry - Orade g 

The study of the familiar topics of 'geometry but from the stand- 
point of transformations. This should provide background for those who 
aspect to study linear and vector algebra, and the structure of mathema- 
tics In the future. 

1 credit Recommended Minimum Prerequisites: 

"C" grade or better is any first- 
year Algebra course. "C" average 
or better in any sequence of first 
and, second year Algebra. "B" aver- 
age or better in the PAH - FAO se- 
quence . 

Accl. Algebra 2 ~ G rades 10, 11. 13 

Continued work with the axlouatlc approach begun In Acc*l. Algebra 1. 
Proviso the breadth and depth of topics necessary for these students. 
Very closely follows Ace f l. Algebra 1, 

1 credit Recommended Minimus Prerequisites: 

A grade of "C" or' better is any 
first year Algebra course. "C" 
average or better in a combination 
of flrjt year Algebra and a Geometry 
course. An average of "A" in the 
sequence PAH - FOA and TC , 

AecJ . Trlgonorogt r ^ and Introductory Analysis - Grades 11 ^ 12 

The vopica of trigonometry are covered first to better fit the place- 
seat of physics in the student's course sequence. There is strong empha- 
sis on circular functiona, analytic trigonometry and inverae circular 
fun^tiona. The course contlnuea with topic.! from advanced algebra and/or 
pre -calculus mathematics. Note? Students wanting credit in trigonometry 
ooly are attked to make arrangement a through the counselors to enroll is 
TIA with the written intention of withdrawing upon their successful com- 
pletion of the first semesters work in TIA which will include trigonometry 

1 credit Recommended Minimum Prerequisites: 

"C" grade or V*tter lo Algebra 2 or 
Acc'l . Algebra 2. 
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MATHEMATICS - continue* 

Algebra I ~ Grades 0, 10. II. 13 

The acquisition and application of She ski 1 la necessary for the men- 
tion of elaav«Btary equations, eepecially linear, with some beginning work 
quadratic equations. 

1 credit Recommended Minimum Prerequisites: 

A grade of "C" or better la 8th 
grade Contemporary Math 2. A gradi- 
of "A" in General Mathematics. 

Geometry * Cradea 10 A 1,1. 13 » 

The formal study of, ax 1 coat ice and proof-making in which , ideal iz&d 
physical apace *s used aa s no del * 

1 credit Recommended Minimum Prerequisites; 

"C? grade or better in any first- 
year Algebra course. ,f C M average 
or better in any sequence. Students 
i with "D" grade in an Algebra course. 

should probably enroll in Funda- 
mentals of Geometry. 

algebra 3 - Grades 10. IT, 13 ' 

A continuation of Algebra 1, but with emphasis on the skills required 
for the nolutioc of quadrat lea, with possible work on equations of degree 
greater thia two. * 

1 credit Recommended Minimum Prerequisites: 

"C M grade or bettert in any first-year 
Algebra course. "C" average or bet- 
ter in any combination of a first- 
year Algebra course and a Geometry 
< course* "9" average or better in the 

sequence PAW- F AO and F0, 

Introduct ory Acalysis^Iith Trigonoytrg - Grades 1 1 x 13 

The study of symbolic logic ind abstract algebraic systems. The 
reinforcement of selected topics fro* algebra; and the study of trigon- 
ometry with aa emphasis on circular functions. 

1 creuit Recommended Minimum Prerequisites: 

Grsde of "C" or betteP in Algebra 2 
or A^cl. Algebra 3 
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MATHEMATICS - continue^ 
ruadewental of geometry, r Grades 10. n | ig continued 
I credit 



* crtoij Recommended Minimum Prersnuieit*.. 

(Equivalent In valus to any »T>» gr M* or better la K^.*!.^. 

otber Cmttr, offered) of Algebra l, »D* gra^or^er 

in Alg.br* 1 P »B» average or better 
in a Sequence of first and second 
ynr'Algtbn 

Aliebra-Crometry Review - Grades 11 1 X2 

! h °* # of importance in both algebra An d geometry for 

tbome students who havs bad difficulty in their Jrevioua oourw 2rt 
or w*o M| lack confidence la their ability to handle such smteMal Alio 
helpful to those students who itik improvement in certain standardised tetts 
such as tbe SAT or varioua atate/federal civil service exajss7 % * utV 

1 cr * dtt Required Minimum Prerequisites: 

Must have completed any one-year 
Geometry course 

LIBERAL PROGRAM 

..... 35! , L }£f ra ! « rofrWB *? »?* reilll y » ■ep*r*te program. Students who 
tike tbs Liberal Program simply terminate their study of mathematics after 
teo full year, of Algebra and a year of Geometry. See the\otes on thTublm. 

ACADEMIC PROGRAM 

thm ?r *" nt * d ! y y:" ion of H ^H«ge-prep Program". It is designed for 

the typical student with an average background who wants to prepare for 
college. Tbm program rationale is to provide the student whS has an average 
background with the minimum skills normal l r required ttf prepare for a career 
in which quantified information must be delt with. This includes to a 
varying degree, the pbysicsl lif., management, and social science as well 
as moat technical studies and liberal srts. »» wem 

, ill tb ! ffa T ll * ,t courses most emphasis is on manipulation and problem- 
solving. As the student* progress, moderate emphasis is placed oo axiomatic 
and abstract symbolism. As with nearly all mathemmtica programs tod 
there is emphasis on the structure of ths rsal number system, but students 
"decently 0 ™ qulr * d to follow difficult proofs than to make them 

Algebra 1 - Grades 9, 10, II, 12 

The ecquisiton and application of the skills necessary for the solution 
of elementary equations, especially linear, with some beginning work on 
quadratic equations. 

1 credit Recommended Minimum Prerequisite*: 

* A grade of "C" or better in 8th 

gride Contemporary Math 2. A 
grade of "A" in General Mathematics 
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MATH EH AT ICS - continued 
Business Matb - Grades 10 t U r 12 

See ths BusinssS Dspartjaent section. 
Votecb With - Grades Ifll 11 ^ lg_ 

A one-year courts 1b which about one semester is devoted to a review 
of basic msth skills and tbs development of «f»ple algebra, gtowtry and 
trigonometry topics. The ■•coed iMfittr includes tbs study of ths specific 
matb skills in soat of tbs Job categories for which avaterials are presently 
available, sucb as: automotive, carpentry, electrical, machinist , masonry, 
office vork, pristine, sheet metal, welding and nursing . 

1 credit Ho Prerequisite 

rgggAjjggTAt PROGRAM 

Ths program rationale Is to provids tbs student who may have s 
what less-than-average matb background the oppor -t tity for successful 
acquisition of skills and courses without which his futurs possibilities 
may be seriously hampered. Future training, should he need or desire it, 
might b« difficult or even nearly impoaslbls to access without the minimum 
background available is this program. 

There ie a strong emphasis on numerical problem-solving with a 
minimum of theory. In addition, there is substantial drill and review in 
these slower ~thsn-sversge~paced courses. 

prs-A lffcb ra Myth -Grades 9 r 10. 11^ 12 

Ths first year of a two-year sequence of courses which together 
provids adequate background in the topica of Algebra 1- Approximately one- 
half the units io the typical Algebra 1 course are covered in PAH. 

1 credit Recontnended Minimum Prerequisites; 

"D" in 8th Grade Cootempory Matb, 
"C" in General Matb 

Funda mental s j>f_Alffe b ra .1 Grades 10 . 1 1 A 12 

This full year courss closely follows PAM. In this one-year course, 
the topics normally covered in the second half of a regular Algebra 1 
course are presented. fOA carries full Algebra 1 credit* 

x crw jj t Recommended Minimum Prerequisites: 

(equivalent in value to a 
courm^ in first -year Algebra) 

fundamenta ls of Geometry ~ Grade s^ 10. 11. 12 

Provides opportunity for credit in the study of geometry with the 
absolute minimum Justifiable amount of proof-making and reading. Emphasis 
in on numerical applications* 
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MATH EKAT ICS - continued 
& gSSCTTIALS PROGRAM 

#K ™ profrwi rationale is to provide a norma* classroom setting for 
Hi *i ad *f !5° ~> typically have eos* difficulties m MttaMtlcS; Sn. 
•ay be undscided sbout eirnr pleas; or who may be fairly certain that L 
will not seek e«ploy.»t U which math akillsiin be generally . 

Tbe courses traditionally contain considerable review of basic ctmmt- 
^iS 8 "^"V 1 !* •"• Bdint ^lop-eat of akiJl deficiencies. Often ^ 
other math-relstad topics fro* "real life" are presented as a way to show 
the usefulness ox mathematics. y *° * m,w 

General Math - Grade 9 

The course la dssignsd to reinforce the computational skills of aritb- 
**t*c aad to apply the uae of those skills to everyday life. 

1 credit No prerequisite 

Se nior Math - Grade 12 

f foura* for students who need a credit for graduation and who may nerd 
additional reinforcement in the basic computational skills as well as in 
formulas for area and volume. «ome uses of signed numbers and metric measure. 

1 credit Required Minimum Prerequisite: 

Must have completed at least 
one math course in either 
grade 9, 10, or 11. Students 
with a Geometry background may 
not elect this course. 

CAREER PROGRAM 

The program rationale is to provide opportunities for students with 
varying backgrounds to study the mathematics that applies to the specific 
career areas of their iatereat. Also to provide the math skills needed for 
success in trad* a^d vocational schools and apprenticeship training as well 
as entry-level Job skills for those who anticipate no additional schooling 
in the near future. * 

The review of basic computational skills and the extension of those 
skills to such additional topics as may be required in the job areas of in- 

Jill JME!!* "i2 d<? !!l,f r * ***** 0 V5 # P po « r * m «°« lR < »180 include the 

Hit* L the ** tb recommended aa being directly job related to spec- 

ific work categories; to intensify the development of work habits such as 
attendance, responsibility, etc. 
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S5£ # -1"*U< »t£? »gi t - B ruit 10 ii i* 



four m«f r,M.rck ^ M , u|r ^7 gr *** •* •»«•>• * ml. 1mm of 



I irNM 



""•,1,1,1,.. 1. i,*!^- | 

frfco ««reltotf ft* 

Oir»i»tr» 1 - 6»|«i jo. || i « 

"T^ 0 ** 0 ^ 40 *- «^& t ^M.t£, ■iuijji 



Accrlerpti* Alf , J 
_ for IQii iri^r*. 

frNrrt. 

rT'p*rTo4a p*r m%} ' ' 

Tho topic, toy.rr* I. thU cocr.. .1U t» tl* am a* t fco>* t.uckt la 
th» rnulir chemistry 1 count. fto*»v»r, tft* **t,rU) .tl) t* «t I 

f.*t«r p.ct. m Mrtt ir.ittr irpth »„d .ill i WO | V « , gr».irr of iitfc.- 
Mtlcs. T*#r» •-!! i!w tewn lnoSvlauM laboratory •*p#rt«*«lMloi. 

1 er « o11 CbnqvlalU: icetUfitvd Alf.br. 

for IM loth gr«o>rf. 



Mutt W i» iccilir- 
■1*4 M d profr&B, 



AerfWrttpf C*t*l »tr» » - Gr»d>» 11. 33 

(7 p«jr f oft ~pVr »W¥) " 



Ch«»Sx<ry 1 is *>tifR«4 to provlo* a »or» Sft~otpVft k.o. of tfv* 

? , ^l?!.*° v * r ^^* , *V! y !:." Mm# l-bormorjr e*ch«leu», Sm to provl«« 




is 



fir*.! o«phi»lB iipli^rd upo* tfco utt of m*\h*n*\ie* ph*«lc« 

9«y*1op^9t *»« BPpliCBtSOA Of CftMlClll prfnclolM. ft ttB >fltfl tiklM tMi 

covrw •t^«U «o4M kfiowledf* of; tntori, ♦^•r fl tl«i f MCt flMo lJ«! 

rltkJM, cifcuJ.r fuocUoss. »»d iliMBtiry phJ.iciiT ^ ' ,<>fa 

Chrwfatry 1 or 

trr mi(l p^r»iiflio« 
of tftPlftfttrwetori 
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m«»di. Itue>*e .re f imtttmUmm^tJTSl 9 tl^ 1 ***** * twn 1"**°* >• bore tor* 

Muthr* S *»d ^ 
pcl#»c. o»urM 
<*re^yL|te ; *l,«br. f er „ 

try or ■■olk«r »or* 
•dvmced utk *o*ir*e 
!■ t*e •emMmie 

ftcceler.ted »>jelc. I - c r.dee ic II if 
17 ptrtMi r*r wrty ft f l — 

T»i. court* cover. t fce keelc irtii of c*r«le«- 



I credit 



!• Algiers 1 se4 om 
_ sclssce course. 



trj or seotker „ 

•dvsscea Mtfc courM 

is tb* ICldMlt 



<7 psriodi p.#r 1 

Tbl. rovrit It * sclsscs b**ed o* ■ - 14 -k«_ - . . 

■tudied .ttb the .id of fUuiu* putHr I ""Tr r # r f Concept. 

«*c«r **eU r (7 p.no4, JJ r ""j! 1111 * *«t»re »sd prpbl«^UlM period. 
•CI... tl». U divided l« rfllM „ 1cylM . ^ fmMt 

1 CrmAit Pwqn I.ttee; fl „j grM# of W(r 

or better la Accel~ 
• rated Pfcy.ie. I, 
rlaftl |n<a of '"C~ 
or better in JUcvlaj 
Phy.ic. l p« r « 
Missies of"7eetn»c 
tor 

flto* 1 c "A. *V.L*.05 ■ .Cr.ds. 1 1. i» 

TTiis one semester course is a «»udv ^ / ^ 

..4 che.lc.l proper! | M of ..t Ir " J eTie Irl'ffcTT^ 

1/3 cr#dH Ito Prere Q iit.lie 

Ion »nd [HvjrowMt - Qrad.e 11 . 17 
Tf~ti . c b • ic«t«ttr count »««t ■ f < Mri n <* . _ _ _ _ 

^ s if.H for .tud..T. euS"i n*j: rf f i;; k: ^:in: k ;„ i:ri co ::r: ,# , * 

>ed tfe. Uter-.p.r^eece of crfi«U»X w*M l.clutf. ecologlcl i r it M 

1/2 credit *eco«e#»d^ p r «rt qui .ft. : »J^l Pgf 
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With regard to student Achievement, our experience with the 
•Scholastic Aptitude Test" parallels the experience of most school* 
in the net ion. 



IfJLi All 



l?tt_ 

im 

1973 . 

13?2 
13/6. 
13/5 
1974 

19 )2 



AVERAGE 
R . H . S . SCORES 
.VERBAL 



HATH 



. 466 



S42 415__ 

.««L -- - - — -J££- 

«J2 ..Ail.. 

All 463 



4j; 

4i9 
441 
436 

460 
449 



iia 

A£2_ 

.. 474 

.. .AM 

..„451 

„_45i 

.-_ifli _ 



AVERAGE 

NATIONAL SCORES 



425 



_4?6_ 



424 



421_ 



,AZ7„ 
.A15_ 



4?9 



JL14_ 



11^ 



MATH 



468 



46$ 



466 



. 46S 



470 



472. 



472-. 



AftCL 



.4,fl.4 



Also, during the 1982-83 academic year, our aupecintendent , 
Dr , Stephen Storkel, instituted the use o£ the Science Research ^ 
Asscwiates Achievement Test* in all grade* 1-12 in order to provide 
a benchmark and gaide in the evaluation of our student*' achievesoent 
in iwwral areas. Rr*ult * of these tes,t s for ls*t yr<ir are attached* 
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FACULTY BULLETIN 
June 2, 1983 



SJIA TEST RESULTS 



The 5RA test results have «rrivod. Complete student profiles 
«re available in the Guidance Office. Faculty members are invited 
to view these both this year and again at the start of next year. 
Data for each student includes national percentiles as well as grade 
equivalents and stanine scores for the following areas: 



Reading Total 
heading Vocabulary 
Reading Comprehension 
Math Total 
Math Concepts 
Math Computation 
Math Problems 



Language Arts Total 
Language Arts Mechanics 
Language Arts Usage ' 
Spel 1 ing 

Reference Materials 
Social Studies 
Science 



Individual student scores are being mailed to each student with 
the report cards in June* 

The following chart gives the grade equivalent scores: 





GRADE 


GRADE 


GRADE 


GRADE 




— 


-^nr 


11 




Composite 


12-0- 


12-9 


12-9 


12-9 


Voeabul a ry 


11-5 


12-3 


12-9 


12-9 


Cowpr rhc* nm un 


11-9 


12-7 


12-9 


12-9 


Math Concept s 


12-9 


12-9 


12-9 


12-9 


Math Computation 


12-7 


No test 


No test 


No test 


Math Problems 


n? 


12-9 


12-9 


12-9 


Language M<>ch<inics 


12-5 


12-9 


12-9 


12-9 


Language Usage 


12-2 


No Test 


No test 


No tf ,t 


Spe 1 1 i ng 


11-6 


11-1 


12-4 


12-5 


Reference Skills 


11-5 


12-9 


12-9 


12-9 


Social Studies 


11-8 


12-1 


12-9 


12-9 


Science 


12-9 


12-9 


12-9 


12-9 


Survival skills 


No test 


12-8 


12-9 


12-9 


It should he noted 


thav 12-9 


is the highest 


attainable 


score. 



The following chart gives the national percentile scores: 





GRADE 


GRADE 


GRADE 


GRADE 




9 


10 


11 


12 


Compofi \ t e 


74 


72 


72 


61 


Vocabulary 


74 


70 


68 


58 


Coraprehen s inn 


75 


70 


70 


61 


Hath Concepts 


79 


75 


71 


61 


Math Computation 


69 • 


No test 


No test 


No test 


Math Problems 


72 


75 


72 


65 


Lang. Moth. 


73 


74 


70 


60 


Lang. U.'»a^*» 


71 


No test 


No test 


NO test 


Spelling 


70 


54 


54 


46 


Reference 


71 


72 


69 


59 


Social Studies 


74 


68 


62 


52 


Sc ier.ee 


78 


77 


76 


65 


Survival Skills 


No test 


75 


73 


63 
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•*h* problem* that 2 face in the cUviroon today relate mostly 

to tine. 

Naturally, most of my day is spent in teaching, or in doing 
those thing* that are directly related to ey teaching. However, a 
tair amount of time is also spent in non-teaching dutiea. All of those 
dutiea are important to the running of a school and need to b« done. 
1 mm certainly not above doing them. Thenar* all related to students 
in some way, 

Although some of them may best be done by teachers, I aj» not 
fully convinced that many could not be done reasonably well by adjunct 
personnel at a lower cost. U that were to happen, it would free up 
some time that could be out to more direct classroom use. 

Won- teaching duties have bc»n part of the teacher's job since 
long before I entered education 25 years ago, but with the level of 
personal service that people have come to expect of almost all inetitu- 
tions in our society today, we face a serious problem. If we are to 
mciea^e public support for our schools, a way most be found to permit 
teacher* to dovote a higher percentage of their work-time to delivering 
personal service to students and their parents. 

T wiuld *ay that all teachers of laboratory sciences, and here I 
would include c-f.mf.ut -r facilities also, have a serious problem in find- 
ing time far * he "care and count ing* of equipment. 

As a teacher, I have always accepted the reading and study that 
mir r»i|uin-d to keep up m my field, 1 wus't tell you that that has be- 
rome a very time-consuming task in the last few years. 

I «im a member of both the Mathematical Association of America 
and the National Council of Teacher ■ of Mathematics. I K cad 5 journals 
tegularly, and normally attend the section meeting of the M.A.A. These 
*:» all things that t do largely at my own expense and on ray own time 
as part ..f my professional obligation, fiany leathers do as much or more. 

Anything th.it ran be dune to reduce the time that teachers spend 
on rlineal task*, or on nun-t each ; i.g student supervision would be * great 
help. 

Perhaps the computer seems to off^rr the best hope for relief from 
clerical duties. Such relief will probably be costly to initiate, both 
in time and in money, and if the end result is a system that can rapidly 
perdue* results after the teacher enters data in a tedious and time- 
eori',um>m: wjy , I m^y be wor ae off than before. 
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Kutt of the tf«L-h»>n wH h whom { work are Kintere, dedicated 
pjufesemnal* in every sense of the* word. They have a genuine concern 
for their students and oar school* and our country, but most are *o 
tm*y that they don't really have tins te" cowunicatt with One another, 
to attest to *oive the problem* of our school*, together. 

One of my colleague* recently remarXedi "There i* only one of 
m* t and I am doing everything I can. I couldn't do any ©ore even tf it 
meant the lo*s of my job." This from a thoughtful end reserved, hard- 
working, veteran teacher. 

Dedicated teacher* do what they do for reas ms other then money. 
Truthfully, you could pay the* a thousand dollar* a day and they could 
not produce much more than they do now. Many shorten their lunch time 
in order to give additional work time. Many remain at the desk after 
"quitting time." Homework for the teachers of my acquaintance scorns to 
b* the rule rather than the inception. 

The technology of the modern workplace ha* largely bypassed ua. 
lf« n»f ronVcf Ion might *ave us: plentiful access to copier*, to phone*, 
to *e/ terar ies, to all of the things we see in those TV commercial*, 
but not if it is June in a manner that requires more clerical work than 
we do now. 

our *fin!nfit» suffer also txom a shortage of time. When I enter- 
ed .eaehinq, few student* held jobs after school. Th^re were few 
activities to consume their evenings. Television was not nearly so 
*edu<-ttv*. Only a few sports wnrc available, and those appealed to a 
1 imi f ed group. 

Today that in vejy much changed. rtany students work. The 
ynar is tilled w\th many good and woith while activities: field trips, 
hiwerofBing, rehrrsals. \ 

All »»f tt»e;.e fh*ng* are good and contribute to the growth of 
young people, but tU-> take time — time out of class, and time away 
f, t >m studies at home. It n «*ten difficult to find a day on which 
lOflt attendance ran be guaranteed in order to schedule a test. 

I do nut personally have any ser inus , idea that these thing* 
ran b^ much changed in o<>r society, but the reality of their impac^ 
cannot be 'ignored. 
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The computer haw 3 main roles in educat iom 

!• clerical aide and information manager 

2. problem solver 

3. teacher 

1 have discussed item 1 to so** »Ktant. Regarding tha use of 
tha computar as « problem solver, oar high achool »ath department 
introduced limited computer uaa into soete math coursea PV «r 10 year* 
ago with the adv«nt of small, portable, self-contained, and reasonably 
priced equipment. Our goal was to provide that which would help stu- 
denta solve p rob Urn. that thay encountered in their everyday cours« 
wui k in math and science* 

Problems of economics and access limited our progress, but the 
«*)1 known recent developments i,, the field of microcomputers has enabled 
us to r T up a claHnrooai with adequate equipment for teaching computer 
programming to about l*j students at a Ms*. H.;re the emphasis is on 
leaning to wnte the program that the computer can use to solve a prob- 
lem that itself may bo used only to illustrate a necei; S a r - t concept re- 
<{(*} i **ri in pr--«j{ laming. 

Next year we hope to extend this use of computers to a larger 
' portion »f our sfu^nt population by the introduction of a computer 
Itteraey ,..,„ f se. It will be aimed at providing adequate bacKgiound 
for aver se ,r-Menl. to nperaf* computer* and to run commerc i a 1 iy-avai 1 able 
programs on the. Fro qi *mmi rig will bo taugbjt but not at «uch depth as in 
the regular programming rnursp. 

ei:.vwh.ir« v we find uur phystcs lab equipped with such computers 
as can be u,ed by students to solve problems and analyr* data. To the 
•■strut that it i * nere fl .-,«iy to write piograms f or that purpose, the 
u.strue- teaches the class how to do so. Our buKinesH rfepA.'tisent 
leeent'y pmchar.ed - system on which to tun commercial progr/ims in the 
area of accounting .*p'1 word pxneessing. 

AH nf th.'s.e area* will pr^bab'y be expanded next year. Note 
that *h<y all < m r has ue the use of the computer as a tool. For some, 
if will he important to Know how to write the programs that the computer 
os * For othwi*. the ability to run already available programs will 
be sufficient and will give them greater understanding of the problems 
they are solving. 
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The cost of doing this is not insi quit icant even though it is 
less expensive today than yesterday , When we include the coat of our 
olderr, higher priced equipment, we find a coat for th« purposes mentioned 
jbova of about $5Q,CGG, and requested expansion in these area* alone 
totals in the neighborhood of $15,000. to 520,000. for next year. We 
are not talking of a quantum leap here, just a reasonable response to 
the changes being required of us in one area of the curriculum* 

When we cemm to the use of the c;>mputer aa a teacher, we may 
find it quite difficult to afford all of the hardware and aoftware that 
we will need. This aspect of computer use is only now in its beginning 
at ages . 

Many people see the computer as the Key to truly individualized 
education. w> read that the. computwr cau have most of the attribute* 
of a good teacher and me of th" faults. The kuy to the use cf the 
co&puter probably will be in the production of good software, which 
wiil probably oe initially expensive. Schools may need help in the 
evaluation and purchase of such software. We don't have * lot of money 
to put intu ventures that may not pay off aa well as present methods. 

There are many, many issue* that could be discusied here today, 
t have raided two that are probably well-known. X would like to Mention 
one oth^r th** is perhaps not as wed 1 -known, but **hich is very important 
And may p*©ve to be very controversial. That dealr with proposals to 
modify, change* «r "streamline" the mathematical sciences curriculum* 

S« roe'thinq must undoubtedly be done to adjust course content in 
math if wc are to take on n*w topics. Old ones *iust give way. This 
has happened before but usually slowly and to only a few topics at a 
time. Prob.ibiy the biggest change came in the 1960's with the ao-called 
"mat h revolul ion" and the introduction of * modern math" into the curricu- 
lum. 

If h igm { icant change is to come to the content of math courses, 
it must be fully advertised to the American public, and it nmst be 
thoroughly coordinated with the programs at^ colleges and universities 
as well as testing snd evaluation institutions. These requirements, 
it would seem to me, would require some sort of national consensus and 
direction. It may be necessary for the federal government to assist in 
the funding of projects designed to determine the beat direction, and 
to help in i m\>\ emr nt ing t he .resu 1 1 i ng new curricula. Such an undertaking 
)« piobably uigrnt and failure cannot be permitted. 

when I left the steel mill 25 years ago to enter teaching, 
pick end shovel work was ending end work with psyioadars wss beginning. 
The open-hearth g< **e way to the electric furnace, the pouring aisle to 
U>m Continuous c#*\er. 0 ^ 

The mills t? at did not cheng* with* the times ere no swiran 
Teaching in ',t a crossroads, Jt is good to not always rush 
into untried thin**, but it is required of «• to am* a progress. The 
schools have probably the greatest need to deliver personal service at 
any institution in our society with the exception of health care. We 
deal with the only true natural resource! the mind. After life itself, 
whet is of greater importance? ' - 
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Mr Waixikkn This whole idea of whether or not there is one 
way to do things and how diverse that educational community is, 
on the State level we are doing something here and apparently in 
times past some teaching vehicles came from the Federal level. 

It makes you wonder whether there isn't some kind of network- 
ing that could come together that would sort of fill in some of the 
regional clearinghouse type functions that you have had to create 
on a local level, elementary school teachers having some exposure 
to secondary school teachers and teachers being abl- to talk to 
each other to try to create enthusiasm and initiative and remark- 
ing literally. 

I understand the National Science Foundation does some of these 
things in-service. Have any of you had any experience with a feder- 
ally driven program? I know that they do it through the State level 
in muny instances, but I don't have the experience myself. I 
wonder if we have ever seen that in our local communities. 

Mrs. Konrap. The one thing that we are hoping that we ca~ get 
NSF funding to do is networking and involvement not only 01 col- 
lege with precollege, but with business and industry. 

What we are working toward now is 3 science equipment loan 
program. We are hoping that colleges, universities and businesses 
and industry will either lend or donate to us equipment that is per- 
haps obsolete for their uses but would be way ahead of what is al- 
ready in thq science laboratories in the schools. 

If we could arrange a space to warehouse these and then we have 
our computer system so that we could arrange the programming 
based on the needs of the teachers, what kinds of equipment they 
need to teach a particular course, there might bo a loan program 
which would make better use of what is already in the community 
or what could be given by the community to help the teachers 
bring new technological innovations into the classroom along with 
the instrumentation 

We are hoping that businesses and industry will provide, along 
with the equipment expertise, men who know how to use this 
equipment and would be willing on a pro bono basis to go into the 
schools and work either with the teacher during the teacher's free 
period or come into the classroom and help to integrate the use of 
new technology into the curriculum, as well as serving as a role 
model for science students, which is also important. 

We haven't talked much about that today. We haven't addressed 
the role of women in science. We haven't addressed the role of men 
at the elementary level. This is something that we really should 
look at. The attitudes that are involved in these kinds of things, 
the roll- of minorities in science, all of these issues have not been 
touched on yet. I hope they will be touched on later in the after- 
noon. Obviously vou can't do all of this at one session 

Tlv science teachers feel these needs. That is how the Pittsburgh 
Regional Center for Science Teachers came into being. It w* as a 
result of their needs TheiV are ways, and we know it is going to 
take time and money, but there are ways of utilizing their time 
and money allocatedfor health and science education so that it is 
more efficiently used. 

If there are regional or even State levels of doing this, working 
with the media with production or updating of television, cassette 
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tapes that could be chocked out to help a teacher learn to use a 
certain piece of equipment or to learn to teach a certain unit, this 
us no panacea. 

Non< " " f these things is going to be the total answer, but it is a 
more efficient way of doing it. We are lacking funding as well, and 
we are just pulling ourselves along, but you can do a lot with a 
little if you organize and if you are efficient in the way vou do it 
and if you can involve the community. 

If you can involve business and industry and colleges and univer- 
sities and parents— there are many well-trained parents who are 
either not working or not teaching and are wonderful resource 
people to come in to help even with content, if not in other ways, 
but it is just a matter of finding some way to organize all of this 
and put it together. I think that is where some kind of backing 
wouy "** wry helpfuj. 

Mr. Walgken. Do parents come into our schools here in Alleghe- 
ny County ? 

Mr. Murphy. We are very fortunate at our school. We have a 
well-organized- they have a title, but I can't say what it is- people 
who come in almost daily and run our copying machines and do 
many of those kinds of clerical ta ks for us, and they really provide 
a great service. 

We have had some interest in people who would help grade tests, 
but that is the kind of thing that most teachers that I work with 
are not too interested in having other people do those kinds of 
things that directly represent their contact with students, but some 
of these things are very helrfjl to us. We are very luckv to have 
them 

Mr. Waw;rkn. What about the Governor's suggestion that we in- 
crease the requirements, just the pure requirements for graduating 
from high schools to more time spent. I guess that is what it comes 
down to. in math and science? 

Dr. DkBlasio. I don't think that is too good of an idea. If you are 
not doing well in something, more is not the answer. 

Mr. Wam;kkn. And we are not doing that well. 

Dr. DkBiasio. It doesn't seem to be progressing too well, no. 
Maybe we should consider a change in the basic formula. Tradi- 
tionally throughout the years you have approximately 30 student 
groups with one adult who is the teacher. I would like to see that 
basic idea change. If you have to have lid students, why not have 2 
adults in the room, 2 teachers or a teacher and aide'or do some- 
thing a little bit different? 

At our school we have a very different approach toward these 
things. The teachers can select their own instructional sequence, 
hor instance, in my classes I had large groups. I meet with 67> stu- 
dents for one class and then in another class I might meet with 
them 2.) at a time The other time there might be 12. 

I find that pattern to be very satisfactory because it releases the 
students and me from classtime and they can come and see me at 
other times I can help students that don't really belong to me. 

That basic formula could really be changed because in the long 
run. years from now, students will be coming to school maybe two 
days a week and will be doing work with video discs and computers 
in their own home, and perhaps at that time the schools will func- 
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t.on as a social institution. That will be one of the main reasons 
that they come there. We are still a good ways away from that. 

Mr. Walgren. Is anybody using interactive computer and I guess 
screen television in their present education? 

Dr. DeBlasso. We started that in 1967. We have been doing it 
since then, so we have had a real good head start. We had a mini- 
computer that students used, and we had approximately 20 micro- 
computers at the high school level, maybe fi or H or so at the 
middle school. 

Mr. Walgren, And you feel they are effective and that is a very 
constructive way to go? 

Dr. DeBlasio. Yes, sir; anything that gives you a different ap- 
proach is an improvement, but you can't look to computers to alle- 
viate the duties of the teacher. It is something else that we have to 
do. 

When printed materials first came into education, I imagine the 
teacher said, "Well, this is great. I don't have to give lectures any- 
more. The students can read this on their own." 

Well, as we all know, that wasn't the case. The teachers just had 
other things and more of those things to do, and in my involvement 
with computers over la or 20 vears, I find that that is the same 
thing. It is just more things to (io. You can't just turn that comput- 
er on and have it do a task. You either have to program it yourself 
or select programmed material. So, that is more for the teacher to 
do. 

We are having a difficult time now in getting teachers to do that. 
Some equipment, I imagine, is sitting around being unused, not in 
my school, ut I imagine there are places where that does happen. 

Mr Batkman. Mr. Chairman, if I night have your indulgence, in 
view of the fact that airlines don't fly when and where I want 
them to, I may have to leave earlier than I want. But I did want an 
opportunity to ask Dr. Caretto, after your students have been at 
your Governor's school and they go back at the end of the summer, 
do they then, I hope, tell their friends where they have been? 

Dr. C'akktto. Yes, sir; at that point they do 

Mr Batkman. That is good to hear. 

Dr. Caretto. But you do get different kinds of reactions. There 
have been cases where students have written to me and they said 
that the experience for the n weeks was so upbeat, they were so 
excited, they find that they are now back in high school and it is a 
tremendous letdown, it is tremendously boring, and that the worst 
possible situation is that I can understand why my friends are tired 
of hearing me talk about the Pennsylvania Governors School, but 
my teachers don't seem to care, either. Again, that is an unfortu- 
nate situation. 

One of the things they do try to do is indicate how good the expe- 
rience was and in some instances some of these students have 
made presentations at school boards in their districts, talking 
about how they can try to improve some things. 

Could I make a response to Congressman Walgren? You men- 
tioned earlier about the involvement with the NSF. I personally 
am not involved. Carnegie-Mellon has been trying lately— and I be- 
lieve they have this nearly ready to prepare a proposal to submit to 
the NSF — on the running of a teacher in-service program, which 
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perhaps could be tied together v'ith the Governor s school so that 
teachers could come during the summer and see the Governor's 
school and simultaneously become literate at computers or a few 
other things that we could offer. 

But frequently the teacher needs the summertime to make ends 
meet and look for other jobs. Therefore funding is necessary to run 
all this. So, that is why CMU is considering a proposal to the Na- 
tional Science Foundation. 

Mr. Batkman. Mr. Chairman, before I have to go, I would like to 
just highlight an observation already made by you and by Dr. 
DeBiasio and Mr. Murphy. 

With reference to the strides being made by other nations, and 
most parti^ulary the Soviet Union, and perhaps to give some em- 
phasis to how grave I think the problem is, I think in that context 
we should be reminded that in a number of areas of capability mili- 
tarily it is unfortunately a fact that in something as sophisticated 
as nuclear submarines, the largest, the fastest, the deepest diving 
nuclear submarines are Russian, five different classes of them We 
have two. 

The most advanced and sophisticated deployed missile systems in 
the world are not American, but Soviet, and yet we take great com- 
fort— I think a false comfort— in the notion that our technological 
capability as a nation nonetheless leaves us less at risk as these 
facts would seem to suggest. And hopefully that is true, but when 
you hear and focus on those statistics about the strides they are 
making as a society to increase their technological base and compe- 
tence i as a people, how long can we be assured of our security 
unlejg we, instead of declining in our technological capability as a 
society, as a nation, expand upon it? 

It i$ an enormous challenge for all of the people of America, and 
certainly the challenge will not be successfully met except through 
our educational system. 

I ^ wish that I had the opportunity to be here and to hear the re- 
maining panels. I am sure that they will be almost as good as the 
two that I have heard, and I am very sorry to have to leave with- 
out hhving heard them all. 

Mr» Walgren. Well, we understand, and we appreciate your 
coming for this period of time and know that you have a district to 
go to that is going to take you a 3-hour drive after an airplane 
flight. We all have commitments, and we appreciate your coming 
to Pittsburgh and look forward to working with you on whet we 
can develop from here. 

Mr, Bateman. Thank you very much. 

Mr. Wai.grkn. One of the things that troubles me is when you 
look at the National Science Foundation budget, you do see sup- 
posedly programs that they are involved in, summer programs, 
sumitier excellence programs where they do try to give some re- 
charging of the batteries to people who deserve the recognition and 
try to build in some reward for them. 

And vet, it doesn't seem to be present when you look on the local 
levtty. It makes you wonder about the breadth of those programs. 
It m^y be that some of them are being delivered under different 
auspices. I. for one, want to look at that and see how deeply that 
stuff 5s getting down to the local levels. 
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The same thing in true of the National Fire Academy, which is 
another responsibility of thin committee. There is an excellent Fed- 
eral fire program that you ask local fire people whether they know 
anything about it or have had any contact with it. When one of 
them from our part of the country goes down to the National Acad: 
emy, they come back with their eyes wide open and say, "Gee, I 
never knew that was there/' 

And I get the same kind of feeling, a kind of different impression 
from what NSF looks like they are doing from Washington versus 
what is perceived by the school district after school district on a 
local level. 

I wanted to ask quickly whether there is much pickup in home- 
work these days or whether an adult has to be there to focus the 
attention? I am sure the parents are there, but are we turning 
away from homework? Is there a promise down the road of assign- 
ing more homework or is that just a wishful thought that gee, if we 
had the spine to pull ourselves up by the bootstraps, we would be 
up by the bootstraps at thb* point? Could I ask Dr. DeBlasio that? 

Dr DkBlasio. That is a very difficult thing to respond to, I have 
been working at it for a good many years, and it is really difficult. 

Mr. Walgren. Some do and some don't. Is that right? Some stu- 
dents will and se me students won't? 

Dr. DkBlasio. At the beginning of the year the student starts off 
doing it. It seems like they do. We work very hard trying to get 
thorn to do it and to improve it. I am to a point now where 1 spend 
part of class time at least to get them started on it so I can see 
while they are under my supervision that they are doing some of 
it. But it just never seems to be done to my satisfaction. 

Mr. Wau;ren, Have we tried to do some of the non-grade-judijed 
programs with the students that might not be doing the home- 
work? I understand if we bring in the Governor s School, the ones 
who really are motivated internally, you are going to have a good 
experience there. But how about the same approach with kids that 
might be -who don't excel as much? 

Mr. Cakktto Well, I don't have direct experience there. I would 
really have to defer to these people, but it would seem to me that if 
one could establish— what I am suggesting is very difficult, but if 
one could establish a rated challenge for any particular distribu- 
tion of students in the class so that tne student feels a challenge at 
the particular level that he is at. 

Because if you try to 6 t'^dardize it, you are going to invariably 
find yourself aiming to s» level. You are either going to be too 
high or too low or in the middle, and mediocrity of some sort will 
develop. 

Mr Wal<;kkn. In science, in particular, I know that we need 
grades to go by, but 1 am wondering, is there a way to carve off a 
certain portion of science to perhaps use this nongraded approach 
anyway that should have an involvement of its own with all ranges 
of students or are we left to just having grades and then those who 
do excel will be the ones who think they are doing better and we 
can work wit^ them, but the others really don't come along at all? 

Mrs. KonraV You may not ever get away from grades. That is 
difficult to do, although that is part of the problem because if it is 
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grXtde grabbing and this occurs at a lot of levels rather than real 
learning, we are in difficulty. We know that. 

Bdt you mentioned something earlier about the new mandated 
amount of science and math that needs to be taken, and more is 
not necessarily better, and I don't think you can mandate learning 
but it ik a fact that the way things stand now with the require- 
ments th* way they have been, a student can take a science at the 
ninth grao\ level and never take another science course until thev 
g«-t to college, and if more will mandate that they at least be ex- 
posed to something between ninth grade and college, I think that is 
a positive and constructive step. 

Now. it is important in terms of what you want to expose them 
to I can t expose, every student to a high-powered advance level 
course in either math or science. The.e are some students who 
never, at that level,, attain the ability to do abstract reasonirg We 
know that some people never do, but certainly at that level there 
are many students who are not capable of taking more and more 
advanced science courses, but in lieu of doing away with grades 
perhaps you could have some pass-fail, but one thing that we are 
i«K|king at at least is to devise courses for nonscience majors, which 
will allow them to have an exposure to science to continue with 
their problem-solving skill development and to educate them in a 
basic way to those cience concepts, which they are going to need 
to be informed citizens, at least so that they can vote for the people 
whom they have some expectation of believing will help to do the 
right things on a national level so that we can at least survive in 
this world And I think that in looking at it at that level perhaps 
you can devise different kinds of courses. 

Mr Walgrkn, Is there an inherent conflict between doing the 
most by some versus minimizing the failure. Can you see it in your 
students where you just see them pulling apart and vou, I am sure 

*'«' t0 »?° 10 tht ' ones that are doin K something reasonable and 

Mr Miri'HY. I think that is probably the one thing that we 
notice the most. As the students get older, their divergence in in- 
terests and ability seems to grow. We offer in a 1-year high school 
-1 or "£L courses in mathematics. That is a lot. We presently have 
about 1.) of those courses being taught. Not all of them are filled 
every year. I don t know if we. in a school of our size, could offer 
anymore courses or not. 

1 am sure that I agree with Dr. DeBlasio. I am for having more 
requirements of courses, let's say in mathematics. Mv attitude is 
you can t teach them if they are not there. If you get'them in the 
dassr:x)m. we might be able to dr vnmething with them, but I am, 
at the >arne time, very concern- about the things that he men- 
tions loncernmg how they w>ii belmve and what benefit they will 
have from it when they are there. 

I don't know that they need to be placed in classrooms for entire 
years, or perhaps semesters would be long enough in some cases 
but I think almost anything would be better than one credit in 
mathematics, which I believe is the present State requirement and 
throe credits that they are proposing seem fine to me. I wouldn't 
mind seeing four, and I am not looking for more work. At this 
time. 1 am not looking for a job as far as I know. Maybe after 
todav 
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, Y«-u mentrmed afniut students and their time, Let me mention 
this. I have two students who are currently applying for the Gover- 
nor's in your recommendation, and they are good students, and 
thtXy are nice students, and I made a big deal out of this. 

We finally got to the place where I asked the girl if* she could list 
her strengths and weaknesses for me as she saw them and then 
what were her extracurricular activities. These are questions on 
the questionnaire. This one student, a good student — and I wonder 
when she does get her homework done, I really do, she is current 
most of the time— she is in cross country, track and field, she is in 
a racquet ball club and she plays in some organized form of racquet 
hall. She a member of the board for a teen center recently 
opened in odr school district. She is in 4-H and works with horses. 
She has a job in a veterinary animal hospital. She has a route for 
the Pittsburgh Press after school. She is in a world affairs council 
in school. She is interested in that, She is in church activities. She 
is taking an aftvr-school course for SAT preparation, and she is 
also babysitting She is in her third year of I^itin, She is in acceler- 
ated math courses, and she takes an advanced competition course. 

Now. she is a very dedicated student. She said since she didn't 
have nine to fit physics into her schedule, she is trying to learn it 
on her own so she got a book out of the library and she is trying to 
plow through that She is just one We can go down the list and 
find a girl that it was my fortum to recommend for a scholarship, 
ll reads the same, and she works 20 hours a week Desides 

I don't know today where the students are going to get the time 
to do the things that they are supposed to do for school. Even the 
goixl ones I don't know how they keep up, I really don't, because 
when I started to teach it was not this way. If I had two kids today 
who fell asleep in class from working afte? school meeting kids in 
the bowhn\ r alley that was a lot. Today a vast number of them 
have extra jobs and they are very, very busy I agree school is a 
social setting today. 

Mr. Wam ;rkn. U't me ask Maryanne Bach, who is counsel of the 
minority, for one closing thought, and then we probably should go 
to the next panel. 

Ms. Bach. I wanted to ask the panel about the guidance counsel- 
ors in the high schools Do all high schools have guidance counsel- 
ors': Wha. are t hi* backgrounds of these guidance counselors? How 
do they interact with the students? A.e they interacting with all 
ranges of students, not just the exceptional students? 

Mr. Murphy. In our guidance department I think we have two 
full-time and one part-time guidance counselor this year, and that 
is probably based on the ratio of students that we have to teachers. 
I don't know how those guidelines are structured. 

One of our counselors teaches two math classes a day. and he 
was a former math teacher. Another counselor in our building I be- 
lieve has a background in social studies, and a third 1 think has a 
background in foreign languages. 

The guidance department is apart from the rest of us in our 
school Their duties do not correspond normally to the duties of 
most teachers, and I can remember many years ago we had a meet- 
ing with the counselors in discussing their positions, said they were 
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fortunate that they did not have to participate in the disciplining 
«! students or in the administrative details w'th students 

Now. I don't think that is always true, but thev were saying that 
that was good that they didn't have to do that because those things 
tend to interfere with good relations with students, which is what 
is essential for guiding. 

It is also what ; s essential for teaching. And when the teacher 
has to be the main person for discipline, I think we lose something 
m that as well. 

Our counselor* are good people. They work just as long as we do 
every day. They work long hours. Thev seem to visit with every 
student I think that in preparing the student's schedule they have 
to meet every one of them. I don't believe we do group counseling 
like I have heard of in some schools. 

Ms. Bac h Can anyone comment on thf career counseling that is 
going on in the high schools? 

Dr. DeBlasio. I believe we have a very good program on that in 
*l s lair. We have a computer hookup to help students determine 
some leads in careers and college selection. The guidance counsel- 
or have about :*0<> students each that they counsel. They work 
very hard to get them into schools that they want, and they have a 
multitude of things they do in terms of actually counseling stu- 
dents who have difficulty with narcotics or alcohol and that sort of 
thing 

So. it is a very difficult job. And of course, every time something 
comes up, the school seems to acquire responsibility. If a student 
would attempt to commit suicide, for instance, there would be a 
flood of calls to the school saying to the school officials, "Well, just 
what are you doing to prevent students from taking this sort of an 
action So. guidance counselors as an area of influence is spiraling 
just hk«- the rest of it. 

Mrs Konhad. I am not evading a question, but I teach in a pri- 
vate school which is college preparatory, and our formal guidance 
or counseling is for college selection. 

Personal guidance counseling is distributed equally The duties 
an hopefully distributed equally among the teachers. The students 
are allowed to choose their own advisor, and each teacher is re- 
sponsible for .r number of students. They meet daily on a very 
minimal basis just to determine whether there are, indeed, prob- 
lems that day that need to be solved. Long-term counseling and ad- 
vising is carried on depending on the group of students that the 
teacher has as advisees and the time schedule that they have. 

We try to ar ninge for career inspiration or counseling. They are 
either field trips or bringing speakers into the classrooms so that 
studenU have a chance to look-see at the various occupations that 
wi be available to them. But it is not on any formal basis, and we 
will had that some teachers are more actively- involved in that 
than others. 

Mr Wau;rkn. Well, thank you very much. We certainly appreci- 
ate the conversation we have had. and there are some 'points j n 
there that we might be able to pursue. I appreciate your participa- 
tion in the continuing education of the Congress "in that sense 
Thank vou verv much 
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Mr Wam;kkn Thv next pane! -and 1 apologize for running late, 
and I hope we haven't created conflicts, but we do have a panel of 
school administrators and school board members. Dr. Allen Blaeka 
of the Mount U»bunon School District; Dr. Paul LeMahieu, acting 
director and senior research associate, division of testing and eval- 
uation, the Hard of education, city of Pittsburgh; and Shirley 
Joyner, member of the Perm Hills 'School Board; and Reverend 
Uing. superintendent of schools for the diocese of Pittsburgh. 

We appreciate your willingness to come and talk with us and 
join in these discussions. Let me just ask you to go ahead and give 
us your views and reactions and your guidance and then we can 
have ;jt least a short discussion afterward. 

Dr. Blaeka'' 

STATKMKNTS OF OK A LI, KM W. KL.U'KA. SLPKKINTKNPL* T, 
MOIST LKKVNON SC HOOL DISTRICT; OK. PALI- LvMAItiLt . 
ACTIMi DIRKCTOR AMI SKMOK RKSKAKC H ASSOCIATE DIVI- 
SION OF TKSTIXt; AM) KVAU ATION, CITY OF PlTTSKt R<;»1: 
S1IIKLKV JOYNKR, MKMHKR. PKXN HILLS SCHOOL BOARD; AND 
RKV Hi till J. LAM;. SITKRINTKNDKNT OF SCHOOLS. DIOCKSK 
OF ITfTSHI "KC;il 
I)r Bj.a< hA Thank you 

As superintendent of the Mount Lebanon School District, it is a 
pleasure tor me to he invited here today I would like to make some 
remarks about f he nature of the science and math offerors in the 
Mount Lebanon School District 

W>' have a math and science program that exceeds the State 
mandates as they exist at the current time. In selecting course of- 
ferings, our students follow the theme to be challenged. We are for- 
tunate in our high school tha. our principal is probably foremost a 
science educator, and he works with the students, thinking in 
terms of courses that challenge and courses that are more demand- 
ing ol their time and effort 

As >ou read through the material that 1 presented to you, you 
will find that the courses vary all the way from those that "students 
can only get into by teacher recommendation, courses that offer re- 
inforcement and advancement to the students who wish to make 
growth in their math and science programs (into those courses that 
if they wish can participate in college level work and earn college 
level ;redit in our school. 

These courses will give them college credit at a reduced cost. The 
advanced placement courses are there. In trivet, when they enter 
our school, they can skip the particular course and receive college 
credit 

If you ]nok into the science courses, you will find that there were 
laboratory type experiences in those courses Youngsters, if they go 
into our laboratory settings in the computer science technology, are 
told th.it they have to spend hours beyond the school day working 
in t he computer room 

In the matter of science, probably our top course is science re- 
search 1 want to point out that that course came about in our 
school district as a result of some grant money that enabled the 
teacher who is now working in that instructional area to begin that 
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type work ami prepare those youngsters for the research experi- 
ence 

in the matter of what it is that I see that the Congress can do, I 
have I<> thoughts on that 

One is ass.st us in our quest for qualified teaching staff. We are 
lortunate that the teachers that we do have have been with us 
through long years of experience, but the time is coming when they 
will need to be replaced. The supply out there is not adequate in 
terms of quantity. 

We believe that you can uo that through renewing the efforts of 
the National Science Foundation, where teachers are given student 
grants We believe that you have to start back at the high school 
level and give support to science experiences such as the Pennsyl- 
vania Junior Academy of Science Fair, where youngsters gain an 
excitement about being involved in science. 

Something has to be done to increase teachers' salaries so that 
teachers are attracted to this field. They compare unfavorably 
right now with those salaries being paid in business and industry. 

In the second category of suggestions, I think that we sho> Id 
turn our attention 10 developing a strong student evalua on 
system, but one where the faculty of the school is involved in devel- 
oping it The goals and objectives locally developed should be tested 
and the aspects of those incorporated in the testing program. 

A third category, a way in which Congress can help us is to 
assist our efforts in obtaining textbooks and supplies which are not 
diluted in content and overinflated in price. We find in the last 10 
to 1 r» years that the content of textbooks has been watered down. 
We also feel that the materials that are so necessary to conduct 
laboratory experiences, equipment are overpriced. 

If you couid instigate an investigative study of these practices, 
perhaps some things can be learned. Maybe the schools are not 
making the demands that they should upon the suppliers. 

A fourth effort we need help with is in the area of developing 
laboratory activities. These are the areas— and you heard this 
before this morning— where youngsters learn the" practices that 
they need to follow in the world of science and mathematics. 

The fifth area where we need help is in the area of developing 
departmental leadership. Quite often, as in the case of our nigh 
school principal, a science teacher has become an administrator, as 
m my case, from mathematics to teacher to superintendent of 
schools We need to be developing the leadership with the depart- 
ments and finding ways to attract that leadership into staying 
within the departments 

A sixth area is aid in writing computer software io accompany 
all the hardware that is available. The computer nevds to be used 
and can be used as an educational tool. Grants could be provided 
lor th:' software writing. We believe that it should be written at 
the local level by the educators, who know what it 's that they are 
planning to accomplish 

A seventh area is that we need assistance in establishing a closer 
relationship with business and industry. I think that forums should 
he held, and we do see some of this occurring in the city, where 
business and industry meet with educators. Points of view are ex 
changed and common problems solved, 



er|c 106 



An eight. i area where we believe we can haw somi 1 help and 
should have some help, if we are going to talk about science and 
math, the subjects, they need to be related to the problems of socie- 
ty We can't let issues like the development of military weapons 
and so on become the focal point. These youngsters are going to 
have to take their place here in society. There are problems such 
as the quality of life and pollution So, the content has to be relat- 
ed 

A ninth area, one that we tend to look around and avoid, is that 
of a student competition and awards system. Over the years we 
have neglected to contrhue recognizing the students who do well. It 
has been a way of schools to tend to work wkh all of the young- 
sters, but those who do well make relative growth in their academ- 
ic standing, not just those who obtain an A or a 100-percent rating. 
These award systems develop bonds between students and faculty 
members It is an inspiration to the youngsters. 

The last area, probably the most important, is that we need help 
in gaining parent and community support. No school system can 
teach, lead, reward or test the student body unless the parents are 
willing to pull together with us in making this effort. We thought 
about this The one suggestion we have is that we keep the legisla- 
tive and }H>htical spotlight on education Make it among your top 
priorities 

These ten suggestions I hope are of some help to you as you 
think about your work. If there is any other way that the Mt. Leb- 
anon School District can he of a help to you, please feel free to call 
on it Thank you. 

[The prepared statement of Dr. Blacka follows:! 
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I'uulu Muyhfinof tct and Science Edu cation 

1 jdies and Ger.tlemen of the Subcommittee on Science, Research and Technology - 

It a a pleasure fnf me as S^^>erinfendenf of the Ml* L cbanan School District to be invited To speak on the 
subject of nxi /hematics ond science eoucotton. You are to be camjiieoded for your efforts. 

My remarks are divided info two parts - 

(|) The Nature and Owlifv of Mathematics and Science F dt*Jt ion in me Ml. I ebofton School District and 
, (II) S*Ajy**/ion» for the liTtpTOvernent of Ma:<*»fnutics and Science f do< otion in i.*e Ptfclic Schools, 
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The nature and quuKty of our curriculum offerings in high school mathematics, technology gnd science 
orii evi^nt by the cedent and scape of our course descriptions, The school district*, recrements far 
yodi^on ore greater than the present State mandates- The f heme of our high school proSam^toos« 
to be Challenged" i. a reflection of our work to influence students lo select courses deWt to beTmoro 
^Jlenaina and t^rwidtng ol their lime and effort. The following paragraphs wilt give you insist bto 
the nature and quality of our program offerings. ^ r * 

MA THEMATICS EDUCATION 

Mpd^^TRf^nr^ TO MICH SCHOOL MAlrfMAHCS. This course provide, a, mtr«Juction to 
rugh school mafnemot *ce bv concentrating on four rnaSn areosi 

1. Review of bask computational skills 

2. Introduction to geometry 

X Overview of consum, - mathematics 
k. tntruc>Jction to algebra 

This course provides the opportunity for stodents to receive additional review of computational skills 
Throughout the vear. ^ 

M°g^^jgg:g*L MATHt:MATK3 - General Mathematics ernphasiees modern rrwthemofical 
c^epX .ra^aWs, and skills need** for an undemanding of fTw procfical^S^W^rXs of 
nxithemutrcs. Course topic* (divided into ten Resource Units) are selected from arithmetic, algebra and 
^^ ffY vJ I gf 1 th f s,,fff * ,t of student, thU course Is set up to fellow fUh lecrr^a 

modes us jr«jrvidi»l»red instruct ion, moth laboratory e^iments, and smdi group sessions. An attempt 
it mode fo correct -wth indivkJual^ arithmetic weoknesies. w anempi 

: « «50WA1 * fHANtt - As future active participants in the American marketplace, indents 
thoM acquire the ability ta~u^ stand financial questions. This ability will deoend upon effective 
application of fundamental .j-lfhmetlc operations. Topics covered will include bonking* totes, irm/ronen. 
bt;dgeting, credit, unit pricing and many other everyday problems. 

fodjft* 0, - AL CfWAJ - The enfihasii in mis course rs on deve'^ing aJaebrajc skills rather than 
oluebroic mncrpt*. The course begins with r> ,evfe* of pre-algebra topics mcluding work with signed 
nurnbers, graphing on the number hne, or^r of operations, and obsoMe value. Later topics covered 
frtvludr folvfnu ftpjotions and Inequalities, translating from words into mathematical symbols, elementary 
word problems, laws of exponents, working with polynomials, factoring, qu^arotlc equations, aJoebrak 
hoc fiani, ami yruphirtg lines m a plane. * 

f*t*W*l' Aiofbra I emphasises fhe overall structure of the real number system. The students will 
iiHjrn to app y the manipulative techniques as a reflection of this structure. The concepts of variables, 
number proper!**, .<x»if ive and negative numbers, relationships between numbers ore studied and then 
applied to the *oJut»on of equations and inequalities. Verbal problems are an important part of this 
. uurse. Fmphas.j » plored on the development of deductive reasoning, changing words into symbols and 
art the application to verba! problems. The students should have a sound background in the basic conceots 
»if arithmetic inrlirfing operations with whole numbers, common fractions and decimals before select ina 
tn»i course. ^ 

Otter topics include favoring atgebtaic fraction., graphinq on the coordinate plane, solutions of system 
( of linear equations and simple quadratic equations. 

Honors - _Al «HRA|- Honors Alai*ro I is o fast-poced rigorous treatment of first year Algebra. Time is 
one .,t ff.c . rit.-rio measured, Comprehensive unit tests cover large units of work for this level. 
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MunVnls should .-r ohle to riKugm/e mulhenxil it «1 puthf ni und be aide 10 utili/e them *rhen they appear 
in other circumstances. Thev should also pef reive the role of cb>ductive reasoning in n In euro, 
Uesource umts include topics such as applications of equations, inequalities, factoring, fractions, linear 
systems and quadratic equations. 

Modified - GFOMI IRY - Modified Geometry represents adjustments made in the regular offering in order 
lo ac-ewn^aute" reVfaJn sto-kmts whom we anticipate might have trouble. An attempts is mode to 
entphosUe small groups and individual instruction. Admission is by teaebsr recommendation only. 
Students admitted to this course should have succe*srully completed Modified AJyebra L 

GtOMt IKY - Geometry is based on undefined terms (point, line, and plane), defined terms, and 
posfutatesTaJi of which ore used to prove theorems and solve problems deductively. Uxfcrstnnding of the 
relat ; onjfirps of plane figures is achieved tnrough the study of* 

I . lines and segments: equrH, congruent, perpendicular and parallel. 
7. angles: efual, congruent, supplementary and right. 

i. polygons: eajviil, congruent, similar and special proper ties of certain polygons, 
s*\ circles: angles* ires, segments, orapertiesof circles and constructions. 

5. inequalities: segments isnd angles, 

Honors - GtOMt fHY - rionori Geometry is based on undefined terms (point, line, and plane), defined 
terms.' and post~jfdtes"atl of wh.ch are used to prove theorems and solve problems logically by deductive 
reasoning. Ihe understanding of the relationships of plane figures is achieved through the study of J 

I . lines <rd segments: equtii, congruent, perpendiculoT and parallel. 

?. i»*/les; «*jool, o*igroent, supplementary, complementary and right, 

X polrguris: equal, t ongroent, similar and special properties of certain polvgons- 

k. < ir« l<*s: <nglei f uira, s<-gmmts, properties of circles tmd construction. 

%, nM^jifolitirs: segments und .ingles, 

6. < (km nVmle geurot try: slopes, p<irai!el and perpendicular lines, qr^hs and equations. 

%>Jids <md their v^kik-s fire mr lotted wltere passible to supplement and increase student's ahiliw to solve 
i^fMwjrt'tric (Wi^lpfr>s. 

ttortors - ADVANCE D OM* IKY - Honors Advamed Geometry is the first of the sequence of courses 
r .mtmunu ttie A«fvnnced Placement program in ttie senior high school. It is based on undefined terms 
<M,„nt%, fin* and plane), drf iwi terms, and postulates all of • -hicb are used to prove theorems and wive 
pi,*lems ».,|irtillv br dvdm five resisting. Ihe under standing of Ihe relationships of geometric fibres is 
<>< hieved ttn«Miqh tfK* *UkW of: 

{. tilths tv*i si-ijmer ts: »«q«wil, c<*>qrtu-nt, perpendicular ami parallel. 
?. .hi. | Irs: rn *i\, » «mgr«M-at, Vfpplementnry, complementary ttnd t »ght. 
j". (N>|yu««»s: t <«»gr.jent, similar and special properties of i er dun polvg^-s. 

it. f 4 r- (es: tingles, umhj, si^jmrnts, pri«p«'r ! it-s uf circles a/>d c«*«tr uction. 

mtMfmilitifs: M-.jnu-nts and .mijles. 
r ? . . .ptfdihole g*-*#iirf'trv: sNh'"S JHjrallel and per penttimlar Inx'S^ qrt^hs <H]iM3tians. 
/. lines <vwf p»an#»s in spi* pt*rp<vntu nhu iinif fxinillel. 

' oiids and 't*eir w jhifiirs fire »o< Unted *h-ff ^.»ssible to Mippiemenl Mixi »ntn*usc stud *n»S ahihtv to salve 
pr»*»l**mt. 

Muciified - Al Vif rXA tt fhis sr, «>nd >«rr algetira rl<iss is rlesigni*d toemph»>si/e nwu-w, reiiUnrreifK-nt, 
,ir^ Mitjff otfiMnifit i»ft»ie basic aUjcbtair skills, f irst v«y algt-bra topics are ttioroi»ghly lest.ited with 
i-it.pfkKis on ..mVrsttiniltn*! i »rfn rpt* ««*f mustering manipulutive skills ihfough flexible |K3ctng and 
.^.p.vtiinsties f*»r iiH reused iitdivi'l>«ili/»>ti<'n. 

th^ . .mw »s rmt .j.-fM-f.fnv i.msid-ied I ■ » U- < .4l^e-^H«" 4l ' t * v ^ ,,,sfy wiln""* ^H|uin-ments 

f,« v,rne/,» ^v^h pr^jifim*. f W .mi is .rn lu.fe 1 .near systems, p«|mw.Ij, r«Mw uU, i o.tipfex numlM^ 
gtn hit at ie r<tta1i-ms »md f«mi ti«ms. 
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The majority of the students m tl?e rbws *hwld be juniors or srtniors who hove completed first veor 
algebra and Qro*r>etf y bv doing satisfactory work in modified clashes or have exper ienced difficulty in 
regular dosses. 

The student who is most successful of this level is one, who wonts to loom, is willing to work hard, but 
needs indivtobci* attention and varying techniques afforded by the smaller classes to demonstrate arowfh 
of mathematical skills. 

" £5***?* A - The purpose of this traditional second-year algebra course is to first build an the 
foundations leorne'j m first-year algebra, to expand the w*W stood concepts by general i/rng^ and to 
review first-year nlgehraic topics by examining more difficult problems and new types of problems in 
order to ensure that the student has strengthened his/her 9/ asp of the fundamental algebraic nwipulative 
skiHs. Problem-solving skills, clear and concise expression both oral and written, and logical thinking are 
empbasixed throughout the course. This course Is designed to be 0 coll^ge-pfepurofory course which 
sitfsfies college entrance retirements in second-year algebra. New units covered Include radicals and 
convex numbers, quadratic sentences, quadratic relations and functions, conic sections and unaiytk 
geometry. 

I*™?* " :J* - challenging fast-paced court© ervphasizes the improvement af strong 

manipulative skills, concise expression, logical thinking, probleins solving <md analysis, Algel^a I 
concepts ore reviewed and strength.™*) through intense practice and generalization techniques. New 
topics are developed both mechanically and intuitively. 

This course is designed to be a college-preparatory course which satisfies college entrance requirements 
tn second year algebra while also preparing the students for the possibility of doing extensive college 
level work in mathematics or related areas* New units covered Include throe variable systems radicals 
and tonic set-firms mid analytical geometry, exponential and logarifhic equations, sequences, series and 
the binoniai the** rav ' 

Honors - APVANTfP Al.Cf BRA U - Honors Advanced Algebra II is the second of the sequence of ca-ses 
comprising the AtSvumed Placement program in the senior high school. The content of the course is 
second-year nlgebr*. Topic* include hi .ear and quadratic equations and relations, logarithms, the ief of 
ranges numbers rtnd uperatitjns *ith radicals. Application* of first year concept* to complex problems 
if included. Areas of naVanred study include partial f roc tiers, an infroaY tlon to probability and 
statistics and relations in a three-space reference system. 

Wp^fifft" Al Q HRA rll/T RtG - I his course is designed for those students who need to sfreng,.,en their 
algebraic skills. It is a fuTI veor course, though credit is granted for completion of first semester work. 

Proficiency with algebra wilt t- developed with 9 review of these basic idoasj solving linear equations, 
inequalities and systems; and solving quadratic equations and inequalities. 

In order to expo id the students' understanding of algebra these new topics: linear analytic geometry, 
conic sections, quadratic interns, logarithms (using hand held calculators), polynomial functions and 
elementary trigonometry will fx? introduced. Optionol topic* include an overview of arithmetic ? juences 
and series, and the busic cjnetspfs of statistics and probability. 

^^^L^OM^^CON^mf' College AlgebraVTrigonotnetry introduces and develops mom 
at the topics found in uitrooocf^y cittege muthematics courses* This comse is designed to review 
previously learned concepts, extend IW- ideas to develop concepts of higher mathematics, ard integraf? 
geometric, algebraic, and frigunometrif concepts* Because this course places less emphasis on p>ooU an? 
abstract reasoning than most precotct /us courses, many students upon complef ing this course will require 
nt least a semester of precrtfculus at fhe high school or college level before enrolling In calculus. 

Trigonometry is introduced early in the course for the benefit of students taking st'snocrdl/ed tests, but 
trigonometric con.epts are reimofced throughout the coufse where applicable. 
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As preparation for fhnse students w*kj will eventually continue with colculus, the graphing of function* Is 
tM,,ph 0 s»red throughout the r ourse. Other tuples include a review of linear equations and inequalities, 
qciodrutic eguuhjns and inequalities, coordinate geometry, conies and function*, New topic* include 
circular function*, tri«*ngte trigonometry, exponential and logarithmic faction*, trrg formulas, complex 
number* and polar c<xx/dinafes, polynomial function*, series and segt*nce«, and probability and the 
innomiof theorem. Mtmv >f these topic* will be integrated in unit* studying technkwe* of graphing 
ft mm tionl ana fethnigiies uf i«a,t*ufion solving. ^ 

r itt-den!s eksting this marie should have Krp» to o calculator with trigometric and loourifhmic 
« apabthf ie*. J 

I*™", ' I™ CAI £**5* - rhl * ful1 y< ^ rorirse is aesigned to prepare students for Calcvhis, whether it 
be their first awth course in college or their terminal course here at the high school. It U urged thsa 
st^Jents hove completed course Honors Algebra II. The coarse begin* with a thorough development af 
Un* tion*. f his includes nutation, operation*, properties, eauution*, and analysis of graphs, 

A i omplete drvelopn>ent ot IrJgorxwnetry is covered in Precaicufc*. |f start* with wrapping function and 
war* with the circular fustians leads to the remaining units of trigonometry which include solv,ng 
'radiometric equations, proving identifies, analyzing graphs of direct and inverse functions, and working 
with < oajplrx numbers, A unit on polar coordinates which inciters graphing follows, 

A major xfion of the course is devoted to special types of functions. Worts is done with polynomial 
function*, rational functions, exponential function*, and loaarithmic functions. 

the ..mk section* are developed thoroughly including trnrulation of axe* A study of mathematical 
unNm t«*i as n method uf proof is followed by the binomk.1 theorem. This lead* to on examination of the 
patterns in nxjfhemnfir al seo^iices and series, and to the concept of limits, 

rtorrfiri - AUVANnD PHI CM CU US • Honors Advanced PrecaJculu* is the third of ffie sequence of 
i uurse* t prising the Advar* ed Placement Program in the Senior High School. 

I Innorti AdWued Preoiholos is a strung supporting course for the calculus in twelfth grade. Jt contirues 
and exfersds the algehrn nf the real mm^r system; jl ten. lodes such topics as theory of eauofiijns, md 
paraimdrit "-or csenlnf i'm uf < urvesj and surfaces. Also studied afe the complex number system with its 
ff'fd pr f >prr s and me rum s. MafttemolK ol Vidm fion is related to tf»e proof uf the binomial theor < m. 
Ihe dWivufiun hx* Inn is devrIt«M»rf in an intuitive tixnyiM 4 jnd simple applications are consider -d! 
Properties uf tonch-mi <itp studied in oVfnii. Also i»iflu<kMare analytic geometry, ingonomef ry, end 
w»* t*>r*. The emphasis, in fr io«»oon»etry is on the rirculor functifjm, rodiim measure, inverse fnncfioi.s, 
i,nH* ,lt *J ir^f < txf^U-x nuiiitier f ej-rfvufaf i<.m. Mud^nf) e'er ling this course i*>c«ad have «ic *»sj to a 
tali ^Itittw wirl> IrigurnpfTK'tf u <ifx! lix^arithmic ro^HjIiifitie*. 

Iltxnars CAM • H WS ( 'ah ulus is a tux- v^-ar college l-vel i our se which braids the general theory an i 
U-< fmigoes af mjIi.uIu* optm a rf-vicw of ttie elpmenfivy functicins anti upon a review of olgebroic topics a i 
nnrded. s irtrhhti- dif fe f enfiaf ion of pntvnomiut functions: differentiation of tr iijonomeffi, 

t *pu«MvitMtJ # iu*J logisritlmiK fuiK urtHj, Mean Value Theorem, mxl tl«« definite integral; integral 

lei t«n^K-s; i^vl" ^itiuis uf the ivafivt' uikJ fht? jntpgrat. StwUfits si<ccsifuHy completing this c x/rse 
nt<iv «*lei t to re4 l ive ^ . rt-dif s> from the University ul I'ittshurgh for a fee. Sfuderjfs w!>o complete this 
««.Hjrv- t^efurr l^ir imi^ fear may wish to pu/tu iuufe in coHego-level calculus at a local un,versify. 
I<«mK« f»-Ki m Unlun ts ,.f trn availahle fur sfu<*enfs wtn> are still enrolled in high school. 



Advon* ed Placement 
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- OK:) CAI CU lft Advanced Placemenl (HO V'.ih ulus is the last of the sequence 
the .'*«iv.)n. itj PhKement Pragrarn in the Senior High r >chool. 



A.tva.h.tl I'Unmiil (M< ) ( ah uU.s is a tnie-wor, cile^je fev ( »l c<»»r*e in cah u-lia arnJ r*«laf «d analytic 
»j<«, ... if v. Its « .«jt«'Ml is fkit til Ihc l«' ( iilcoliis amfv pr-scrihett Ly the { I I B r'o*nnuth-e un Aifva uc<*d 
P.ui .Mind Matt- riKilii s. I hi- . .rtifve ii.v./Jvi-s un rxfertaive and indepth sli»aV . . diffrrenfi.il and integral 
ah .1 f.»m fMrfij .if fhr v ltf .oh|e. v.pmt-$ und serK'S tx>d mlr fury ddfetential etiuufi-ns. 
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tntphmis is pi«tf cd on theory und formal proof. « 

It is hoped the the student will sit for the Advanced Placement (BC) Calculus Faojiiination. Successful 
performance on this examination frequently earns a year's credit and/or placement at the college ravel, 
Stttftrots who console te this course be I ore their senior year may wish to participate in college -J eve I 
Kill ilus at a local university. Reduction m toll inn is often available for students who are stilt enrolled In 
high v.hoa). 4 

COMPUfiK SCf Mfl rpUCAIfON 

COMIIilt H SCI NCI ; JtClfOOGY- 1 he course if divided kite f wo parts. The first If concerned with 
the eitension of "the nuitian bo«ig's~sensory powers. This includes how the computer is used to take da to 
in experiments, make graphs and data tobies, in modeling, m simulations, ana in problem salving. The 
student will leam how to interface the computer to take temperatures, times* and other application*. 
This part also dWsIs with some socio) problem* of technology. 

the second part addresses itself to the extension of a human being 1 ? mental power! and develops the 
technical hasis fur automation. This includes what a computer is, what a computer can do, and how it 
works. Also simple computer logic and machine language will be investigated, 

Students will learn to write programs in BASIC and run them, however programming skills are not a major 
objective. 

The Computer Science r ourse is designed for the average and above average student who would like to 
leurn how computers and technology are applied to *reof life" situations. 

COMJUU H fHOGHAMMfNG I - HASIC - This course Is designed to give the student a first hand 
knowletfue of the lupafetfities and "limitations of computers and to develop computer programming skills in 
the HA SIC Ifuig^Mjge. f here is an cirrhosis on simple, top down, structured, well documented programs. 

Specific Kjfms mm \ikSt fluwrnarfiitg, el e f petitory programs, conditional executions, loops, formatting 
output uixt subscripted variables. These topics are covered both in classroom lectures and in co^npuler 
lab sessions. 

Students ttikifig this course should be enrolled in or have completed second year algebra. The completion 
nf geometry is also recetounended. 

Students should he aware that thev will be responsible for many lab type assignments that may require 
time in the computer room other than during the normal school day. 

COMIUItN It* IX 3 HAMMING 0 - AdV, BASIC - Ihi* course is designed to increase knowledge of 
computer nu<*f <jt tons <jnd to develop ~soohTstTcatt»d programming skills in BASIC As in Computer 
Programming I - BASIC, the emphasis is on trie student's ability to write top down, structured, well 
documented procj, urns. 

r ,^mH «fie tnpi< > covered include sort procedures, two ditnensionot arrays, matrix arithmetic, string 
functions, ibitu tvpes, exfr-r nal data filer, and graphing nnd graphics. Classroom time to cover these 
tupic* is divided between lectures and the computer lab. 

Stmfents taking this course should be aware that they will be responsible for many lab type assign rents 
tfn>t m*tv reauire time outside of the normal school day. Currently an urrongement between the high 
school and the University of Pittsburgh mokes it possible for student* to register and receive credit for 
the fhrne credit course, CS - Introduction to Programming in HASIC 

COM! til I K WOOF AMM INC - rortron IV - Computer Programming I nrf ran IV may be elected by any 
st'f*k'ir! Fnis l«»k<n or is rww \:$r .itted* fri Algelwo II or hiyfjer math course*. Coinpufer I'rixjrumming » 
\ >*U iw\ IV is it vines le* course designed to develop in detail the progrurnming |nng*Kjge, I ex iron IV, 
fhis language is the mi*! common one used in niuttie.nofics tJnd science. 
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I sonars - lUIICS IN HUX OCY - ftont Growth c*^ /talorrtv^Cenefjt* - Plant Growth and Anatomy is a 
review of nor axil growth processes. Tdfowlng triPs revTew, oVvetupmental plant anatomy from seed to 
mature plant is studied. The effect* tjfpon pJant development by environmental foe tor* such as light, 
temperature tjnd moisture are investigated. Natural and synthetic plant growth substances ore sttjdied in 
detail with tfnpbusis placed upon the changes result tog from their application. 

Genetics is on investigation of the mechanisms of mitosis and meiosis. Various plants are used to 
demonstrate the principles of Menaelion genetics and various aspects of chromosome theory. 

Patterns of heredity in *e*txjt repf cxiuc lion are investigated using inic roar gun isms mid population 
genelks. The effects of environment* upon genetic expression and notation are discussed and aspects of 
human genetics a*e investigated. 

r sonars - IOPK.S IN BtOi OCiY - Mtcrcfeiokqy and Molecu lar Meta bolism - Mi< robio^xjy is pr in verily 
concerned with tecf^fgoes ^jsed 4 inline" cvfrun% observation arid "identification of microorganisms* 
t rnphosis is placed on rtie study of procaryotic cells such as bacteria but attention is also given to 
eocoryotic algae and fungi. Activities include staining and oh serving cells, transferring and cuf taring, 
nutritional requirements, growth fac tors and en ry mafic activities. The techniques of medical, industrial, 
agricultural and f<**f/*tfOfer vonifatian microbiology are ut Hired. 

Molecular metabolism irx K>des investigations to determine the biochemistry of protein, nucleic acids, 
fats, polysaccharides and en/vmes. The manner in which orgtnisms use energy, such as muscle contraction 
or j bioJuminescexice are alio investigated. ChronxMography and electrophoresis are used in the 
investigations. 

modified - HKJI OCY - Modified ttiotogv assists the students in determining how they and their fellow 
students <»r be* u/.»ing nivolved in the cycle where human activity * twinges the environment. The major 
or eta of investigation and discussion are; major environmental and feowcial problems roused by pollution, 
tnterac firms <A <irgan»sms with tt»e environment and Tho earth's major ecosystems, interacf'Ons within 
or gun urns ut differ enl environments and gene Tics - how fhe patterns of inheritance operate. 

IAHIH STHNTf - Geology - Cenbxjv is a course in physical and historical geology. Topics cov^ed 
tiK luar: minerals <**d rtxks, topography and landfurms, processes of weathering and erosion, fossils, 
dtosfrophism aifd vohanisrn, 

i AKIM SCK NO - Ocecnoorophy and Weteorokigy - This pa/t of fhe course deals with neurography and 
mefeivologv. f<>f.*J* s < t»vered inrTuoV: (Keanir exploration; the strut tore, tumposttion and properties of 
the oceans; movement I of wntei and rr.;-'gv transfers* circulation patterns; storms and fronts; air masses; 
weather predictions; and * lunate, 

ASfMONO&VIY - I he roorse in Astronomy provides students with the opportunity to stmfv the oldest 
fix mal science. I king fhe planetarium and a multi-media approach, a focus is provided to allow students 
to experience the opt) Ik of ions of basic sciences (physics, chemistry, and biology) in a setting that 
timufufes observation* of natural phenomena. 

The observable universe is investigated, from inner space to fhe limits of fhe known universe. The study 
Then moves fhe students from what is known to speculation about what may be. Descriptive aspects of 
fhe sic/ are stressed fhroo»|h liberal use of planetarium ^innervations. E'xamples of topics presented are: 
the history nf astr.momv, ostronnmy vs astrology; constellations; the solo/ system; the moon; properties 
of light; motion iv*l fortes in spore; stars and stellar properties; order in the universe; unusual and 
e&< epftana! prx*non>eno such as black holes, pulsars, white holes; and biological pberxjmeoa. 

AaVonc*d Placement - tslOI OGY - Adavanced Placement Biology is a college level course for twrlfth 
grade stuoVnts." 1 mr»q" t*g*iim»ms <ue studied from the cellular, genetic, organismic, and ecological 
per*pe« fives- (fie iinafijniv and physiology of nnjnera, prists, fungi, pltmtue tmd uniindlia are ttcKiusl in 
<k*t'»#!, In-«iepfh '"Hilvsis ut i urr#«n1 research a/e<ts such as ret ombintmf l;NA and gene splicing provides 
it»»«1efits with kriMwIc^e of ir-ijtv trends in binlogical research. I abofufarv e^ercist*s provide hands-on 
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expvriemes with The bosic tool* of bioiogW ol rr^Nirch which <;un then be ajwilied to original research 
promts. 

A pr*moxy purpose of the diurse ii to prepare ltudent* for the Advanced Plocen ?nt rxomination, 
t Urw, arty « allege b vnd student, especially a student pi mining to major in the sciences would benefit 
from ihis uifrv. 

O* MIS IKY - This CbennJfry course is intended for The averaye ltudent who by fh« eleventh or twelfth 
grade has fl« riHJTbefnqti«aJ skills and mental maturity to deal with the concepts end theories of 
cheniistrr. Ihii course is intended f^x- the student who plans o nun- science career and it If an adequate 
preparation for the nan * fence oriented i oil eye student. 

fhe course ut ili/es both classroom <md tabjrafory approaches in o study of the following fopicS: I he 
metric system, atomic slruchtfe, the pormdic table ar*j properties of the elements, chemical bonding, 
» -f Manual hx.nolus and r*gua!u*ri, chemical reactions, r action ki xrtics, sfoichiometrv, equilibrium, states 
«if 'tHjfter , m ids - bases salts. 

lienors - Of MIS IKY fhe ?lonors Chemistry course is designed to provide the science and 'or 
te< rm<il<*jv oMenfeJ student with u rigufous approach in thr study of chemistry. The Honors Chemistry 
t »**rse is ngfwfiianflv differ enf from tl* regular chemistry course in sc*x>e, depth and pace. Student who 
mlfftd to tuke the Oollegr IV>ard Achievement Test should take this course. 

Major topics studied in the course inclua*. structure, bonding, periodic law, energy and matter, 
shmbiutiK»frv f kinetics, equilibrium, acid-base theories, redox and electrochemistry and organic 
« iMMmsfry. r»>e {aUvofurv is used to acquaint students with real scientific experiences and to add a 
fui« f»<wti»l <np*t t to ft»eir vfnder standing of principles. 

AaYnrxvd Placement - O I MIS THY - The Advanced Placement Chemestry course is taught at fhe college 
frrsrtff«»n l<»vH. fhe emphasis is on dremjifrY as an intellectual activitv and on rigorous training in 
f<#fH*fif*»«t*t'il9 rv*enVd for odv<Tnced college cour ses in chemistry or relaled fields. This emphasis on 
t<*Mepls tr*\ pfuviple* r**quire* »tudenfs to leoxn descriptive material from their laboratory work and 
also ff«./*?i otiUuJe nnphng. 

The pMMMirv purp<*e for Hie < <** se is to prepare students for the Advanced Placement i~ xainination. 
i lowever , <mv student phHmirrq to umijc* in chemistry or engineering would benefit from the course. 

PHYSIC'S - Ihis uvtse is based upon me Project f^hvsii s formal designed for students who wish to 
U « Helen ttKir physical v n-me background as a preparation lor cofirge, jhis course is not recommended 
fi*r sftrdt-nts ,ili»nninq a career in engineer mg. Thvse students should take Honors Physics' ona r l^ancea r 
Plu< ement Phvsics. 

This PhvtiM <,*tr*e plates efnphotis upon shuient classroom activities, lab work and student projects, 
Ihis (tHttsr differs from Honors Hivstcs m depth, it ntowi at a slower pace and has a significantly 
dtf f« ft*nt tir,kT of f^tpic presentiif nm. M<ij(^r are is ( overed ore ^he coiKepts of force, momentum, heat, 
wave's, iit|rd, c lf*<:tficitv niognef ism. arnf terrestrial and celeshat nations. 

liorKtf-s - MlfYMfS - This i^/f»' if r<t ofniTM-j^kxi fur fhe student pianning a career in science, teclwM7looy 
<ir 0inj\urvt ing. !Tf**w s l*r«v%ics differs frwn regular Phvsks «i tlKil it goes inio grfofer depth, moves at a 
faster p<H e find has o different order of topic prestation. This tours* includes the sfodV of the 
fi lluwifig t*v'^*- mot *«»d forn-s, heat utkJ temp^rafufp effects, btisic pletfrica) principles, visible and 
invisiLlr tiuJi! f s.ia«ni waves and at uuuc str^K ti*re. fhe U>U>.Hof i# v provides students with the opportunity 
to investigate the prim iples of priysK s first )ntnei. 

Advanced W™*ii*r*1 - HfYSICS - Ihe Advanced f'hhenienf ftiy^es luurse a fatight at the freih,nar» 
,»{ ,»,llerj<- wtxk. ''»tuift«ds hiktng this t^irw h<tve Jhe oppr»fumfv to t,se itfit epti from fhe 
Advil* I 'hi. ffTwnt M*,it^M'nxiti« % t «i*»fse. 
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fhr >f«^|« *,t '-Iv.Hm'O * M fMrnf I*f t* rtM4»M»i-<t In rutn u ijrrtiler iVgfvf- of <;MflK <f*fti( til 

<M »• *» tl.tin *f»tiliti1% m H»*i%jf f*tiv%i< s. AIvj, the Mtfifh iiifI d**f<ul * if t uvt*rotjf* of \ f t-ijinr rs a 

fti**r r^f k'S i|*^r*KK fi in fttithmtj tjrid hsj?ning, 

Alftwmjh Mm ifmrv |»»«*fiiH»* ^liMJmli f *>c the Adv<y« ed Plot rittt nf I nomination, anv sfndcnf planning a 

VC f NCI Ul !4 AttfH - Ihw < 4*ir w i* ik-s.giKtJ ft*? tfie shfti<«rt in 10, II or I? *rf H > wonts to 

i**tn tfMite j»i iirt ifi«irtwiHlif if M*vr*jr< h i Um. Ihe t<Mf*e ulUmi \ftnfcrtfi fo »rtvin!igtitf» problems 
retiring tr«ilf(¥« a vilnfiimi. ff»e p/i4»f<'fH<j * «m t*» in eifhvf ttur ftofwfiil t* j*V ftieul itiwri and require 
sfuaVt iti 1»> * «»ri y 1 «»*Hr <>lli*»J »'x|u*f i « i if lit* und 10 <1rtjw witiri * Imitim f*iH*d 14**1 atitfiefed data. The 
s!t«i«fit* prrs«f»t ft «■ i# I «f »lfrv|^ m both wriffftfi twid urnl formt, Ihev ace also ^Kliecfed to stibcnit their 
frv«B<h firwjet ts in stor«e t ifi^litit^iv, »<nullv nr>d p*»rh<ips r ffjiu* Kilty . iit|mf l«.u if Kholurshtp 
Uni'i f% *tfr f n-*pnn1\v derived f r«*m re****?* f h j>r*»je* t* in this * se. 

In nijnnaJTv, In-iu've !h*it i «- ^nlhtv of t«jf rnalhv'H«rjti< s arid m it«fu e priX/rums ranks with the t»V 
al Ihe rmf |t»i's v hi«»li. (hi* t»>vTt<*i trai t«it) at gi<ir <*d ovrf u lung jut u id u| June, Hn rntlv betti<sse of 
tV-» limfNj wii illniffif \ i*>f f'M'/xj^'S Uivt' U*f*ii .lirft t«sl toward t 4 if isoiidaf ion of tx/f c of f n uhim offrfHKj* 
• H»i tfvr MniH'»"iii»i»i r of 1 1 ijtaihlv f<i<t«ifv r 

JfV ,JJ*llitv , .f ,»if HMtttifirnilK ^ *WM< M »«Mt. f l(t( i ill y n c^iih*nL 

f )f^«u tii<»fit 'I'ttiin. *«f f >rrvi' «" 0<tjr**t' uf ^ttitus Avtn »i^<» Afwuiul r Hil*ifv 

M*itt«-.i«i1j 1^.,' M-i^ffi Dnjrre . I 'i t'iKi^Kjfif ( rrdif> S?/ t /00 

'KH-iKe I 4 *./ M«i«»lt i» [)<Njr»f* *J0(.r«Hlinife ( fi-dits V^OOO 

Uit »|i«ji»lv .if »*it s!".t» *tt f"«U i> o!svi i vM^'nt. Wr fjovt' st i*f <-d iihovf thr fHitm<Hi} v»vera<je <*i 
• jftN-u'il m id ",A ! s iti»d f<iiw«- li»-tf> * «rfiS4*t(f»t i'i tvif 4 « *fi$M( kjj iv<» iK~f >K*Vf'i?M'nf a with ^iffiilor s<^k>4>1 

■ li^lfit N, W<- I-mI .tfi fnvmliU' iMi iiNff 4jf UK-fit »th'ilnrs. We jfftwid v»t Jt»rir o<.hit*V(*rf«*nf. 

Aj(ftr.i*i4iKt1» l v H .,1 . tr st"dr nt> •>»> »«f» K> hnjlwr t**l«ft ntum. 
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Purl W? - St*|oe stions for the knprovofnent of Mothenxitics and Sc ie nce Fducotton in jho Public Schools 

W« want to continue our forward pact In rnofbernatlcs and screitce educat ion* We ask your help with the 
fuc tori «rtich ws, co one srhool district, taw little or no control. 

1. As*j*t js with ou r q uest for o g^lfied teo ^j r 5 Jjgfl* 

If fas our opinion That ftw polity of the teaching faculty is the rrlmory factor in determining o 
quarry tchook We find fvit There are fewer teachers of mothemal cs and science available. Salary 
i true rum cause difficulty in attracting teacher* with pre par a tion md experience in mathematics 
and iclenrt. 

- Renew The effort* of f*e Notional Science foundation Thereby providing study grants to teachers 
of mo ttVmoltcs, technology and science which expand or renew their capabilities* 

- Give grants to school district* for use To encourage Teachers to involve students in such 
competitions as the P»* (Syivanta Junior Academy of Science Fait* 

- Provide funds la r.ii**i feochers' salaries to levels cornpetitive with business and industry. 

- fncouTogs, ihrough fund ng, curriculum and subject area content development projects. 

- I ead in the effort fo incorporate in our teacher certification process retirements for higher 
itondards which or" consistent and relevant. 

2. Assi st us fat our determination to develop a strong student evaluation system ericompaislnQ, the 
irwech oO ^jng f acuity" developed, being used to establish stcsidords, and Seing on integral port In 
fKe eiTc rt to revise cumculuro and teaenfog practices* "' 

. Cut! for and Kind student evaluation programs for each school district wnich are developed by the 
touching stuff. 

3. A«!st us in ou*" e fforts to obtain textbooks and supplies which are not diluted in content and inflated 

in pr ire. 

- instigate an investiga^on* itud> of the practices in the school textbook and supply industry, 

a. Assist us with the eff orts t ■ sustain a prog ram r ich in la boratory activities where such experiences 
hove teen raduco d iiecau * - f »ey ore cce wdereo^foo^c osilyr 

- Pr pvide direct oid to the school laboratory progrens. 

- Seek ways to reduce the east of laboratory eauiprocnt, 

b. Assist wit> the kfc ntif icofion and development of deport mental teodership, 

- \ und special leadership and management programs in The areas of mathematics, technology, and 
science instructional leader *bip, 

- Fund leadership activities in such areas as confert?nce attendance, member ship maintenance, and 
study seminars, 

6, Assist jrith the nejerMor soft «are development which would enobte us to use the Technological 
Fw Hi*!** « as a n ejuco fic jnol'tooi 

- Provide p «wits fo those wr.9 will comnit tlie time and resources neceisary to prepare 
instruction 4lv sound software, 

1, Assist u* with establishing a_c loser relotk msh p with business an d irrdustry. 

- \ Uyld fof urns where letters from industry can n>eet with educutors for the purpose of exchanging 
views. 
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- C*ve tponli to ifxfculr in whi ah would release mathematicians and scientists to work with teachers 
in clcuvcronw. 

- treat? retjionoi educational rc search council* to be funded by industry and for/ned as 0 partnership 
of induflf r and education* 

a Assist with ftx* <k»ve1upment of courses relating the yb tect content to ; so cietal jftsvei o< 

qiiolTtr of KT*! ctW^rvotlonjLjn^ihe unx*r»g, other issu es wti i di tiri ng 

retire! to science ti^j t no t i remgt te s j* b*xfies of k nowi eo^e which giv e impr ovem ent f o our tiyet. 

p. Prnvnk? tor course dVvelgpment grants. 

9. Assist us with -ft* cr rot ion of o vint>t<r student con roe jit ion and uwonb system which s*- *ifl| a bond 
umuri£ . fotiTl N n *STnbrr *Y o_ ear cer "^^J^I^T I™L S T^^^*J- * in, n s G *r oHon To 

. +na?viduaJ J ear hers. • 

„ Civr wi-d jmjncv yranU to industries who will fnak t« suc«t awards, 

- Oi-vrtnp u rt-srurvh project which studies the issue and mokes a report an the most vpprvpr kite 
method, <w«t fvpe of tfudent recoanltions. 

10. I ust, but «-om!v Ok- must important. Mo school CJFl feox^^teo^ rt«wiirjd 1 or te«f iw ceajfuHv wlftwM 
p«»ent and rummunily supjxjft. A*s*st_us «n tibtajniny litis support from ^un- nla. 

- Keep the legislative ond political spotlight on education. 



t « mt* lu*k- i .*imwfifs wjfh my f»i/ff5Srm» of appreciation for fhti «*p,kx funifv to mfturm vou of our 
<i< Ures, I'h-nv Wn.fw that ftie Mt, I ehui»n School fy*stricf and I support you in your vujch for excellence 
tn muflicffKifp s v * education. We are avuiluble if vou find furttier wavs in which we can help. 
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Mr. Walcren. I appreciate that testimony very much. Dr. 
Blacka. 

Let's continue on with the rest of the panel in the order that you 
were called, so I will turn to Dr. LeMahieu at that point. 

Dr. LeMahieu. Let me start first of all, by offering the regrets of 
Dr. Stan Herman, who was required to be at other legal proceed- 
ings and asked me to come and stand in his stead. 

The testimony which we prepared for this committee is essential- 
ly a short status report on issues related to science education as 
they pertain to the Pittsburgh public schools. I am going to touch 
on just a few areas raised in that testimony. First of all, graduation 
requirements in the Pittsburgh public schools. Second, curricul r 
approaches in science and technology, and last, and probably last 
because it is the most important in our view, teacher preparation, 
both preservice and inservice. 

At present students in the Pittsburgh public schools are awarded^ 
differentiated diplomas, depending on the courses of study which 
they undertake. The minimum requirements are for two units of 
math and two units of science. The academic diploma requires an 
additional mathematics course, and it should probably be observed 
that in addition to that, through counseling and other efforts, stu- 
dents in the academic track tend to also elect an additional science 
course. 

With the freshman class of 1985, all students will be required to 
take three units of each, both mathematics and science," for gradua- 
tion. This is symbolic, I think, of our support for the social propos- 
als that have been offered. 

But we make the statement, also, that increased time has got to 
be coupled with quality time and that every effort has got to be 
made to increase the quality of the instruction which is offered in 
those courses, and for that reason we turn to the two other areas, 
both curriculum and teacher preparation. 

Ajpropos of curriculum, let »ne say, in 1980 the Pittsburgh Board 
of Education identified increased student achievement as a top pri- 
ority. The major programmatic effort which has been initiated to 
promote student achievement in the basic skills areas is the moni- 
toring achievement in Pittsburgh program. 

The MAP program seeks to integrate instruction and testing 
through the specification of instructional objectives which form the 
core of the curriculum. It seeks to integrate both instruction and 
testing through the specification of instructional objectives as part 
of the core of the curriculum. Student achievement on eacnof 
those objectives is then measured through frequent testing with in- 
struments linked directly to the instruction. The tests are scored by 
computer and results returned to teachers within 10 days for their 
use in instructional planning. > 

At the present, the MAP program is fully operational in three 
academic areas: mathematics, grammar/composition and reading. 
In addition, we have underway a pilot program in the area of criti- 
cal thinking. 

The results of the MAP program as it enters its third year of op- 
eration have been fairly dramatic. Its resulted in an increase m 
student achievement in the basic areas subsumed by the program. 
However, the last year we have administered for the first time 
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standardized tests for students in the secondary level in elected 
mathematics and science courses. The results, I would have to 
report to the committee, were disappointing in the extreme. The 
results established two goals for science and mathematics through- 
out Pittsburgh. First, we intend to increase student achievement in 
these areas, and second, we have to increase the percentage of stu- 
dents scoring at or above the norm. 

Currently we are involved in extending the MAP program into 
secondary schools and focusing on higher order thinking skills, as 
well as subject areas in the math domain and all areas of science 
and technology. 

Let me turn finally to teacher preparation, both in-service and 
pre-service, and I would speak, first of all, to the elementary 
schools and second, of middle and secondary schools. 

Elementary schools, because of the current patterns of certifica- 
tion requirements, usually have very little formal training in the 
teaching of science. Curiosity and creativity are stifled when stu- 
dents' questions cannot be answered. Even worse, incorrect infor- 
mation is often taught which must then be unlearned at some later 
point. 

Tragically, and probattj^qirite telHiig, scvenri studies have *ho»iL 
that student* rank science as a favorite subject at the beginning of 
the third grade and that preference, however, steadily declines 
until science is ranked as the least favorite subject of ninth grade 
students. 

Science in the elementary schools has often been relegated to 
4l ba-k burner M status. The time allotted i * science teaching is often 
usurped. At present, students receive two or three periods each 
week, and in some cases, I am sorry to have to report, students 
may receive no quality science instruction at all in the elementary 
schools. 

Surveying that, we have made a proposal to identify specialists 
for the teaching of science, and we propose the creation of rooms in 
seven elementary school buildings. Each tquipped with teachers to 
address science instruction for all of the students. The students will 
then be scheduled to the resource rooms for science instruction. 
Pilot schools are currently bein& planned for 1984-85 school year 

We turn now to middle and secondary schools. The middle school 
science education is plagued by additional quirks of the credential- 
ing process. The middle schools are an area in which teachers both 
certified at the elementary and the secondary level are allowed to 
teach and, as a result, middle school science is often taught by 
teachers with elementary certification and much of what is just 
raised also applies. Because the formal training is limited, there is 
strict reliance on the textbook for direction. Laboratory experi- 
ences, when conducted, involve complex apparatus purchased spe- 
cifically for certain demonstrations. 

Science is being taught as a quest for final truths rather than a 
series of best possible answers to natural phenomena or questions. 
As technology advanpes, instructional changes must wait until the 
next textbook adoption. This leads secondary science instructors to 
teach with a false set of assumptions. They assume the students 
have learned the basic prerequisites for biology, chemistry and 
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physics and that they hold a basic scientific viewpoint and stance 
in approaching data and the world. 

Grouping for instruction is either difficult to achieve in these 
conditions or nonexistent. The result in our own district is a prolif- 
eration of science courses/often with-over lapping objectives. 

In cooperation with the University of Pittsburgh, the tearnmc - 
? e !f ar SL« nd P ev , el °P ment Center, we have Submitted a proposal 
to the NSF to fund a 3-year training program for middle school sci- 
ence teachers. If funded, the project will identify those concepts 
which are essential in the middle school grade levels ird the most 
effective means of teaching those concepts. 
~~ — — r^ i?19 fe- ^JiL respect to secondary teaching in Pittsburgh, we 
have ob^_rviHHfcat^^ school teacher has been teach- 

mg for 15 years, 11 of them liTfn^smne-UUiWHe or she has 
completed a master's degree but, again, on the avei^gTmar^ros-~^. 
more than 7 years ago. ! 

There are no requirements for continuing education for Pennsyl- 
vania certification To meet the needs of secondary school teachers, 
the school district has established a teachers' center at the Schen- 
ley High School in the hiart of the city. Over the 5-year life cycle, 
every stronaary teacher will be required to attend the center and 
participate in an 8-week miniribbatical during which they partici- 
pate in seminars and course work; and be involved in independent 
research and clinical experiences, as well as content and rurricu- 
lum updates in their own field of study. 

This is our vehicle for addressing a need to obtain the kind of 
time with secondary teachers that are required to undertake the 
sort of in-service training that we need to take. 

Finally, let me highlight four recommendations that we would 
like to propose to this committee: 

First of all, we recommend increased Federal support for the 
purpose of assisting LEA's but, in particular, in the area of teacher 
m-service Programs. The cost of the program such as the Schenley 
High School Teachers Center is approximately $1.6 million over 
and above the normal expenses for that comprehensive high school. 
Local resources support this initiative at a time when Federal dol- 
lars are coming to Pittsburgh at a reduced rate, approximately 25 
percent reduction over the last 3 years. The level of State funding 
over the past 5 years has gone from 40 percent to 32 percent. While 
we agree that new and better qualified teachers are a necessity, 
given our situation we are vitally concerned about the in-service of 
our present teachers. They will be teaching our young people for at 
least another 10 to 15 years. 

No. 2, we recommend greater advancement of the LEA's in the 
design of the National Science Foundation grants for p re-college 
programs, particularly those awarded to higher education institu- 
tions. The history in this area is dotted with cures for ills long 
before they^have been properly diagnosed. 

No. 3, we >eeommera consideration of increased, scientific under- 
standing for ail citizens regardless of their mission in life. While 
more scientists and.engineers are needed to enhance technology, a 
well-educated citizenry, is a necessity in order to establish and 
inform consumers for that technology. 
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Fourth end finally, we recommend that the National Science 
Board proposal for regional science centers to educate teachers, 
students, and parents alike be undertaken and given strong recom- 
mendation to this committee. 

We have also appended an abstract for such a center designed by 
Pittsburgh teachers as an appendix to our testimony. 

Thank you. 

[The prepared statement of Dr, Herman follows:] 
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Recently, dozens of blue ribbon commissions and distinguished scholars 
have published status reports on tfoe health of American public school education.\ 
The focus of the hearing today is specifically on the status of science and 
mathematics education. The premier study of those areas was that of the 
National Science Board Carols* ion on Precollege Education in Mathematics , Science, 
and Technology, The report entitled 'Educating Americans for the 21st Century/* 
d o cu m e nted deficiencies and made recoraendations in many major areas affecting 
the quality of instruction. This report will be a short sums report on those 
areas as they relate to the Pittsburgh Public Schools. 




In 1980, the Pittsburgh Board of Education identified increased student 
achievement as their top priority. The major programmatic effort which has betr 
initiated to promote student achievement in the basic skills areas is the 
Monitoring AcJvievrmfnt in Pittsburgh (MAP) program. The MAP p rogr am seeks to 
. integrate in»t?uction and testing through the specification of instructional - 
objectives which form xH core of the cun*iculuj^- -Sto4ents ( achievement on 
each of the objectives is then measured by frequent testing with instruments 
which are linked dJrectTy to the instruction. The tms are scored by computer, 
and the results returned to teachers within 10 days for their use in planning 
instruction. The result is a program which seeks to focus all partners to, 
the educational enterprise (teachers, students, and parents) on clearly stated 
learning outcomes. Further, the MAP program provides diagnostic information 
regarding students 4 performance. This permits teachers to adjust instruction in 
appropriate fashions to assure that all of the desired outcomes are obtained. 
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currently, HAP is fully operational in three academic areas: mathematics, 
gra»rar/coja»sition f and reading. In addition, a pilot program is underway in 
the area of Critical Thinking. This latter program is scheduled for full 
adoption in the 1984-85 school year. Development of the project in each of 
these auricular areas has followed the same pattern. First key skills are 
identified for each grade level. Next, these skills are described in terns of 
instructional objectives, and appropriate teaching materials are identified 
tor each objective. Finally, test items are developed to assess each of the 
objectives. Pilot efforts to evaluate items and testing procedures are under- 
taken before full implementation in each subject area. 

As a result of our Matitoring Achievement Program and related staff training, 

tc are pleased to report that our ac' ievtsaent scores ere climbing. This year, 
711 of our students in grades 1 to 8 scored at or above the national norm in 

mathematics. This is compared to only 57% three years ago. Eadj percentage 

point increase reflect the scores of approximately 210 students. Thus, the 
increases in this year's scores mean that 2900 students have moved above the 

national norms in the past three years. 

U',t year was the first administration of standardized tests to students 

enrolled in elective mathematics and science courses at the secondary level. 

The results by subject are included in an appendix attached to this document. 

The results establish tw goals for secondary mathematics and sc*«ance in 

Pittsburgh. First, we mst increase the percentage of students scoring at or 

above the national average. Second, we must increase the percentage of students 

enrolled in those elective courses. 

Currently, we are invo'ved in extending the MAP mathematics program into 

the secondary schools; focusing the program on higher order thinking skills; and 

facilitating the irovercent of student to increasingly more difficult objectives 

when they achieve mastery of their present levels. 
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Curriculum work to establish grade level objectives in science and tech- 
nology education began thi* year. We envision a continuous revision of those 
objectives over the next several years. Input in this process has been 
solicited from an advisory group consisting of representatives of local uni- 
versities, industry, and professional scientific organizations. 



Elementary Schools 

Elementary school teachers usually have very little formal training in 
the teaching of science. They are uneasy and inadequate when student interests 
and questions exceed their knowledge; e.g. if norms don't haw legs, how can 
they Move? Oiriosity and creativity are stifled when questions are not 
answered. Even worse, incorrect information is often taught which mist then 
be unlearned later. Tragically, several studies have shown that students rank 
science as their favorite subject at the beginning of the third grade. The 
preference, however, steadily declines until science is ranked as the least 
favorite subject of ninth grade students. 

Science has often been relegated to "back burner'' status. Lender the burner 
of back to basics and the press for increased mathematics and reading performance, 
time allotted to science teaching is often usurped. In sane schools, students 
may receive no quality science instruction at all. 

We propose the creation of science resource rooms in all elementary school 
buildings. Each room would be equipped with resources and a highly trained 
teacher. Students will be scheduled into the resource room for instruction. 
Pilot schools are planned for the 1984-85 school year. 

C^iality science teaching cannot survive without the support of the principal. 
Principals, therefore, will be trained to assess the quality of their science 
programs and devise plans to increase their effectiveness. Inservice for all 
elementary principals is scheduled to begin in March of 1984. 



TEACHER INSEKvTffi 
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Middle and Secondary Schools 

Middle school science is often taught by teachers with elementary certi- 
fication. Since their formal training is limited* there is a strict reliance 
an the textbook for direction. Laboratory experiences, when conducted, involve 
complex apparatus purchased specifically for that demonstration, Emphasis is 
usually on the "correct results" rather than the process of gjthering data 
to support conclusions. Science is taught as a collection of "final truths'* 
rather than a series of the "best possible answers" to natural phenomena or 
questions. Khen technology advances, instructional changes mst wait until 
the next textbook adoption. 

Secondary science instructors teach with a set of false assumptions , 
They as suae that students hove learned the basic prerequisites for biology, 
chemistry , and physics. Grouping for instruction is either difficult to achieve 
or non-existent. A result is a proliferation of science courses which often 
have overlapping objectives. Personal satisfaction usually results only frora 
the exceptional achievement of a few* 

In cooperation with the University of Pittsburgh Learning Research art 
Development Center, a proposal has been submitted to the National Science 
Foundation to fund a three year training program for Riddle school science 
teachers. If funded, the project will identify those concepts which are essential 
at those grade levels, and the most effective means of teaching those concepts* 

In Pittsburgh, the average high school teacher has been teaching for 15 years* 
11 of them in the same building* He or she has completed a master's degree, but 
again, on the average, that was five years ago. There are no requirements for 
rnnrlmting education for Pennsylvania certification. 

To meet the needs of secondary schools, the school district established a 
teacher center at our Schenley High School, a fully operating c o m pre h en sive 
high school in the heart of the city, CVer the five year life of the center, 
every secondary teacher in the district will be required to attend. 
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Each teacher will participate in an eight week 'Mai -sabbatical" during which 

ti»y will be involve! in seminars and classes, participate is a clinical 

training program conduct independent research, and/or engage in one of a variety 

of externship placements. y 

It would not be fair to end this part of sy testiaony with the i^nt?s s ion 
that we do not have many outstanding science and attheaatics teachers. The 
Pittsburgh Public Schools has consistently produced its share of National Merit # 
Finalists, Chemistry Olympics, and American Cheaical Society Contest winners f 
as well as other neritorious recognition. It is Just that we recognize nuch 
jo re to be accceajlished. 



Students in the Pittsburgh Public Schools are awarded differentiated diplonas. 
The requireaents are two units in satheaotics and two units in science. 

The academic dipluna requires an additional sa thematic* course, but nost students 
also elect an additional science. With the freshaan class of 198S, all students 
will need three units of each for graduation. This is sunarlied below: 



GRADUATION KBQUIRBMEEfTS 



PITTSBURGH PUBLIC SCHOOLS GRADUATION ftBOMnSMSMS 



Present Minims 



Present Acadeaic 



Proposed 1985 



English 

Mathematics 

Science 

Social Studies 
Elect ives 



4 

2 
2 
3 
8 



4 

3 

2 
3 

7* 



4 

3 
3 
3 

8 M 



Total 



19 



21 



* foreign Language "2 



** Arts or tisaanities-~2 



Fine Arts --1 
Acadeaic Electives--! 
Optional Electives- -3 




Physical Education nust be taken during each of the years in all options, but 



credit is awarded only with thi 1985 option. 
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KBCOWCMMTiqS TP THE COWIEE 

We reccwaend increased federal support for the purpose of assisting LEAs 
in teacher inservice programs. The cost of the Sctenley High School Teacher 
Center is approximately an additional 1 1/2 Million dollars each year. 
Local resources support the initiative at a tie* when federal dollars cosing 
to Pittsburgh have been reduced by approximately 251 over the last three 
years. The level of state funding over the last five years has gone fro* 
401 to 321, S.B, 2743 of the 97th Congress would have been particularly 
helpful. Wiile we agree that new and bettor qualified teachers are a 
necessity, we are vitally concerned about the inservice of our present 
teachers, who will be teaching our young people for at least another 
fifteen years. 

We receoaejid greateT involvement of LEAS in the design of National Science 
Foundation grants for precollege programs awarded to higher education insti- 
tutions. History is well documented with university cures for ills before 
they have been properly diagnosed. 

We recOTLnd the consideration of increased scientific uriers tabling for 
all citizens regardless of their aission in life, tfriie sore scientists 
and engineers are needed to enhance technology, a well educated citizenry 
is necessary to establish inforaed consumers of that technology. 

We reconaend the National Science Board proposal for regional science 
centers to educate teachers, students, and parents alike. An abstract of 
such a center, designed by Pittsburgh teachers, is included as an appereiix. 
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APPEM3IX A 
PITTSBUROi PUBLIC SCHOOLS 



smumr or high school 

KAWEKATICS AQUCVBOST SYSTEM- WIDE 



Sub j tec/ 
Papulae loo 




SSeJtlng 
At or Afrov* 


SCOTlOf 
Xft Tt» 
lotto* 
Quarter 
ladeoAlly 


Farc«ot 
Scorlog 
In Tb# 

m4di« 

Btlf 
lUtlflflAlly 


Scoring 
la tbm 
Top 

Rationally 


AlfttOT* 1 

411 Student 


1730 


MS 


15X 


49% 


341 


Al*«£rj 1 
tflboUrf Only 


3sa 


Ml 


12 


22X 


771 


Ustc Alftbr* 2* 
411 Stu4«sts 


537 


391 


US 


m 


10Z 


Al««br« 2 
411 Stttd«« 


976 


S4S 


161 


5«t 


261 


Algabr j 2 
Srfeol*rt Only 




sot 


SI 




611 


CaIcuIu* 
All StwJtotf 


113 


701 


1*1 


261 


54 * 



•B*jic Alj«br» I tod 2, • ewo-yoor court* of atudjr covorinj tho content of flrac- 
f—r •ltabro, la daaigsad for ttndoaca wt» weald b*v» difficulty ccspUtlof 
rocc«»«ft,lly * npUr ca«-y«*r olfoor* cdutm. Scod«ot» In Basic Algsbrs 2 
rocslv* tb« mm cooc glvos to atodcata cevplaclaf tbm ona-yaar algabsa coaraa. 
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APPECIX B 
PITT£i.?J<OT PUBLIC SCHOOLS 



smut ■*? arcs SCHOOL SCttSCE 

TESTS ^QHXXISTEfiSS MAS 1993 



Subject/ 
^palettoa 



Member 
Tutid 



F«rc«at 
Scarlaf 
AC or Above 
Hetlcoel 
Wor» 



Per .eat 
S a ring 

If .son 
Quarter 



Percent PtrcAct 
fcarlaf Scoria* 



to the 
Riddle 
Self 



la Hk 
Top\ 
Qurtfcr 



KetloeeUy ftetteoelle KttloneUr 



1. Physical 

Science 1*01 
ell Students 

2. Oology 2720 
AU itodentt 

3. Ilalofy AO 
Sctoleri Ooly 

4. Cheeilecry 1232 
All Students 

5. CfcenlJtry 372 
Scbotert Cfalr 

6* melee 617 
All Stodentt 

7. Pteyeict f 367 

Scholar* Only 



32J 
241 
7A2 
26S 
561 
342 
A2X 



35* 
451 

*n 

21X 
60S 
311 



96* 
462 
352 
43X 
51X 
49t 
532 



US 
91 
AOS 

lOt 
261 
Ul 
162 
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GENERAL GOALS FOR SCIENCE ANP MATHEMATICS gDPCVTTOM 
i gensral goals for science #nd mathematics education should 



1. teaching for literacy in science s.id mathematics, 
teaching for adaptability in en increasingly tech- 
nological society. 

3, teaching for constructive and productive citisenship 
in a technological society* 

4. teaching to encourage student intarest in science and 
technology ae professional and vocational career choices. 

AgHISVXWS THE GOALS FOR SCIENCE AMP MATHEMATICS SPPCATIOS 
ghs Problem 

Since tcisnce and mathematics education has been long 
neglected on local, state and national levels, it haa not kept 
pace with scientific and technological advances in the society 
at large. Further, training of science and mathematics teacher*, 
curriculum development, and the use of appropriate technology ih 
the science and mathematics classrooms, have received little 
attention and do not reflect the state of the art in science and 
technology, The outcome of such neglect and lac* of attention is 
a factor in decreasing enrollment in science and engineering 
courses at the college level and a population lacking in the 
technological skills and under standings required for job placement 
in a highly technological society. 

Suggestions for Add ressing the Problem 

1. Provida support for the Sc hen ley Teachrr Center experience 
with additional opportunities for research, peer tsaehing, 
and idea exchange. 

2. Establish minimum competencies K-12 in science and math 
and develop a curriculum which provides an incremental 
teaching of major concepts, skills, and analytical thinking. 

3. provxds opportunities for science and mathematics teachers 
k-12 to study and discuss teaching problems and their 
solutions with scientists from industry and universities. 



includes 

1. 
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Suggestions for Addrm sslnq the Problem (Continued) 

4. Encourage partnerships bttmis schools and 4 industry which 
focus on the needs of science and mathematics education. 

5. Provide a forum of expertise for the planning," development, 
and staffing of x-ia science and math enrichment px< grams ■ 

THE PirySBOROH XHSTITOT B FOR TEACHEjtt Of 8CICTCS AND HATH 

An instituts is proposed to provide leadership In meeting 
identified needs in science and math.* Pittsburgh science teachers 
have recommended the following programs and services. 

i- Worfcshops/seainar s i Xt is recommended that programs be 

■emwled after the Rational Science Foundation Institutes for 
science and mathematics teachers. They could provide la-depth, 
hands-on experiences with science and mathematics curriculum and 
process* The workshops would provide instruction and up-dating 
in scientific and technological advances as well as in methods and 
strategies for teaching science and mathematics. Suggested 
topics for workshops/ eemiaara include: 

a. development of a 1-12 science and mathematics curriculum 

b. development of laboratory exercises and investigations 
in science and mathematics which exemplify the inquiry 
process 

c. development of teaching modules for special topics in 
science and mathematics 

d. integration of the science and mathematics curriculum 
with instructional programs in the practical arts 

e. review of new and special topics in science and 
mathematics 

f. technological innovations 

9> developing teacher computer literacy 

h. computer assisted instruction 

i« curriculum review, evaluation and revision 

rsvie* and evaluation of curricular materials and 

teaching side 
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fegStasg&agiigffiia . Thm frequency of such progr„, woul<1 d . MRd 

a. current r..e«ch in science snd mathematics teaching 

r.l.ting to such issue. .. ^ atqameiag of in>truetlon 

:.u^T? "'^-x'**' ~* «* SET 

relating to problem .nd need, of science and „tho,tic. 
aducation and tiiehin?. 

presentation, by ,u..t lecturer, on wW topic. In 
aeienc. and «the»«tic.. Unw, could b . 
froa local college., uni„.r.iti.s, business.. Md 
industries . 

*■ *J r0f "* i0nal Ubr «Y including textbook., reference 
*«*., information r.tri.v.1 .y.t,,, includl Mc .„ 
to computer d*t* bonks. 

dis.eain.tien of aaterials, «odul.. «od curricula 
developed in center workshop . 

diM.aia.tion of Journal „>. lcl „ or r.s.areh report, of 
intereat to teachers. 

video tape, of .p«,i.i prooraas, tUmm, i.ctur„ by 
district t..ch«. or by visiting scientists, engineer. 
«id technicians. 

Equipment .nd ^npyly rwr , r , The difficult!., -tending the 
purch... 0C wp . jfiiv . .nd infre^.ntly n.ed ^ ipm „ t J d Mppli „ 
could be .u«cu„t.d by purchasing .uoh it— on . , yitaa ba J, 
and distributing the* on . call and pick -up schedule. 

Demonstration. nnA niwp 1 , v „ Sci#nc . afld 

and displays by cwpmy r.pr...nt.tiv.. to .id t.scher. i„ 
evaluating such items for possible purchase. 



b. 



d. 
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b. 
c. 

d. 



188 

qpoclel Events und groy^t The Jnstituts would become the 
center fori 

a. adult discussion grape of issue* mnd topics in iciuce 
and technology. 

adult educstion in science, technology end ma thematic*, 
programs to help perente help their children learn 
science and mathematics. 

activities such aa those sponsored by the American 
Chemical Society Education committee end the Council 
of Matfeamatlce Teachers « 

special student programs each as science and mathematics 
-wmfexences or lectures by vieitlng scientists, 
methematiciens, and engineered- 

development and production of scisnce and mathematics 
teaching kite for elsmentary science and mathematics, 
■aatings and discussions between teachers and practicing 
profeesiomele in science, mathematics, and related fields, 
staging systsm-wide participation in the Buhl Science 
Fair, Junior academy of Science, Pittsburgh Engineering 
Program, Super bowl of Problem Solving, Math Olympics, 
and the American Chemical Societ * Contest, 
developing a city-wide network of science and math 
eentora who will sponsor exceptionally able students with 
original research. 
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Mr. Walgkkn. Thank you very much. We appreciate that. Those 
are -very direct suggestions. 

Lets turn to Miss Joyner. 

Ms. Jovner. Thank you, Congressman Walgren. 

My name is Shirley Joyner and I am presently board president 
for the school district of Penn Hills: 

School board members volunteer their time and we are elected 
and serve without pay. We do so because we realize that the next 
generation is our most important set and we want to participate in 
preparing them for the challenges that lie ahead. 

Penn Hill, perhaps, typifies most of the school districts in the 
Nation. We have experienced a key decline in student population, 
an eroding tax base which I am attempting to provide our schools 
with programs to meet their needs in an ever-developing technolog- 
ical area. 

As a school board member, I would like to present some perspec- 
tives as to ways by which we might begin to prepare education in 
the science and math areas, some of which are frayed. 

Your current focus and debate on education in helping to identi- 
fy some of the problems such as the hiring that you are having to 
take certainly is a step in the right direction. 

Second, changing the attitudes of the public toward education, 
we know how difficult it is to change attitudes, however it can be 
done. The public must begin to demand excellence from our chil- 
dren, the schools, teachers and school boards. 

As you all know, children will do what is expeted of them. If it is 
mediocrity, that's what we will get. If it's excellence, we can get 
that as well. One way that we might begin to change attitudes in 
elementary and junior high school students might be by way of 
contests, contests in math and science similar to those of the na- 
tional spelling contests. So far, it has not cost you anything or cer- 
tainly from those first two, the costs would be very minimal 

However, the next area will begin to require some funding. 

In order to develop in science and math, the student must be 
able to read. There should be grants to de velop skills of teachers so 
that they will be able to teach our children to read. 

My next focus and my main focus is in the area of orientation 
and development of technical skills where efforts must be ad- 
dressed so that teachers will be able to gne the students the neces- 
sary skills around competencies which will make them competitive 
in the future marketplace. 

My perception as a board member indicates that a stronger and 
closer tie is needed to be developed between industry and educa- 
tion. These ties could be in the form of CETA, like programs for 
math and science teachers. By this I mean that Federal legislation 
which would allow tax incentives for industry who would hire the 
science teachers for the 3 months from the summer when school is 
not in session, thereby helping topnotch science and math teachers 
supplement their salaries and at the same time allowing them to 
keep their Skills current on the scientific and mathematical appli- 
cation of theory being implemented in the programmatic %vorfd of 
work. 

At the student -level, other options for joint efforts between edu- 
cation and industry can be explored. For example, student fellow- 
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ships could be extended bo that students might be able to work in 
industry in the areas of math and science. Such programs could be 
based upon a similar structure to our vocational distributive educa- 
tion options and would provide onsite applicatiaii-experience. 
Payment for such work cofil(ThofT>e the form of scholarships or 
:holarship aid to the math And sciences oriented students. 
These programs would hive to be jointly defined between par- 
ticular industries, institutions of higher learning and low-cal school 
districts. 

le second area of cooperation between business, industry, and 
ed Option could be undertaken in the development of com pi-Chen- 
s' examinations based upon clearly established content roles that 
wouW result in varying degrees for students to participate in schol- 
arship activities. The funding of which could come from business in 
industry. 

And finally, another approach might be to expand an advanced 
placement course offerings in math and science whereby utilizing 
the funding for such courses could Le based upon the funding for- 
mulas Similar to those now in application in the special education 

areas. ; 

I believe that initial steps have been undertaken in western 
Pennsylvania through the math and science academies to encour- 
age a/ linkage of education to business and industry. It is my belief 
that a stronger affiliation between public education, institutions of 
higher learning and business and industry must coexist in order 
that i students may be provided with a basic background and funda- 
mental skills and knowledge that will facilitate movement to either 
dire<jrt industry employment from a high school or technical pro- 
gram or agencies to a college program that is designed to meet the 
future needs of the marketplace provided within our free enter- 
prise economic system. 

Thank you for the opportunity to speak and I must say that this 
is my first, but I am very happy to have participated and to have 
heard all of the other presentations that have been made because 
it certainly is an ir. . ^rtant aspect to our educational beliefs. 

[The prppared statement of Shirley Joyner follows:] 
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wxxNmnr mswaro to tw 
hwsi sa-eoKTiB m senna, muses and ikbbdioct 

w 

M». 3hlrl«y Joynor, ?r.«la.at 
P«nn 811 If Board of School Directs. 

COWUTH 01 SC1DK3 AIO T3CSSDL0GT 

C * atl " M ' * *• Shirl.* Joya.r, *ad I M cwrwatly Board 
Pn.ld.at far tho ten. Mil, School amice, Ann mil. op.r«o» co^«rt«»i w 
Pr °* r — for ln U«*«*«rt«<i throng* gr.4. 12 o*v»ri*g bulo rtuctloo, 

...oil Odoutloo „, voCtl«*l OdUttlOB. to Bill., p.rt.p,, t^iti., ^ 

of th. factor, %*.ich «• affactlng W .chool district. .itblo th. N .t.ro 
taoooylv.il. th. stot. of SWiylvBi, «J th. ottioo, to 

Sloco 1974, oar dl.trlct ho. osparlooeod M( . iat mduocloo in tho 
a-b« of .tudoot. ->lch M currant ly «rv.. Eact0 r. uy b. id^tlfiad M 

contributory to thl. ph.n« n ., out coo bono, lloo lo thot loci dlotrloU «d 
.chool booxd. mt .tto.pt eo provid. cottoning t0 ^ , tueMt ^ t „ 

■o «wr-<tav.loplng »«ha.loglcol or. Mth . eo. bu. tbot U oot grortng at th. 
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At the ilMBtiry 
la eh* acquisition of basic 



Our district has always supported « broad-based educational progr=i vita 
nqolMiati for graduation th+t mom dwd Ststs rinliw * Ho oro eupportive of 
those directions being token by the Governor, the Stete Board of Education and the 
loglslsture la affirming * rjisaelroniir co excellence to education. 

nocrlnge such ee these have focused public sttentico Co s problem, sod 
coot to develop so atti tude of understsndlng by the general populece that 
OMpnojlgpo too single oo«t important resource of may cu smj unl ty, ■tete or nation 
la lti htoron potential. Ami concentration of finances to develop a notion's htaman 
resources la, I btlim, the single most Important vol wo that can bo bold by society. 

school level, continuation of a 1 1 —I room to excellence 
•kill i la desired. The ability to rood and cho commit - 
oant to tooefa reading lo a prerequisite to unl oc king too doera into oeiooco asd medi. 
Thii fthoold contlnoo. It lsj alto perhaps dooiroblo to eroato o system olthor locally, 
regionally, atsta-wida or nationally to recognise student «xco!1«dco In the acquit i- 
clon of scientific knowledswi (This could bo iladlar In ■trootoro to swsxds currant ly 
grantid lo tho arooa of atoU^lcf, i.e.. Dial award, Hclanao trophy, etc.) 

perception aa o board eenber indicates a ftrongsr and closer tlo naodi 
to bo dovolopod between industry and educctlon in both identifying competencies, 
•roaa of expertise and s cnsoiiroont to funding inch pr pgr ana. Ftading could bo under - 
taken at both a toochor level and a atodont lovol. For ex nap la, at tho toaehor level, 
It would bo doalrsbla to bo abla to attract and hold highly giftad sclsntlsts and 
natboaatl clans oho could hava a lsvol of expertise in tho Instructional progrsBS that 
would maintain currant competency with tho tschnologlesi revolution. Coned (wants 
from Industry could eoordinatorily bo achodulod to provide a continuing aunonr lovol 
of employment Is technologically related field experience!. Xbla would provide e 
competitive salary base with industry, which is now drawing neny na then t t ic lane and 
aclentiata from the educational arena, end still keep tho staff member current on 
the scientific and mathematical appllcatlooa of theory being lwplewented lo tho 
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preguctlc world of work. 

At the student level, other option* for joint if fort bonbon edu-.stioo ud 
industry should bo explored. For us^li, student fellowship, could bo extended co 
work la industry In ths areas of math and wis ace for outs tending otudest*. Such 
programs could bo bssed oo s similar atructuxe to our current voce 1 1 one! «d»r tioW 
diatributive education options sad would provide on-sits application experience. 
Psymtot for snob work could bs la the for. of scnolsrebipa or ecbolsyship aid to 
the M tb sad sclsncs oriented atudeots. These programs would have to bs Jointly 
defined between perticuler industries, institutions of higher sducation and local 
school districts. 

A second its* of cooperation between business, Industry end education 
could bs underteken in ths development of ccennebeneive sansAnstious based upon 
clearly established coatsnt objectivee, ths rs suits of which would produce verying 
degrees of scholarships or aid based upon studsnt psrf ormence (and any other factors 
as mm/ be idsotlf lsd) with funding of such schoUrs^lp aid ooadng from business and 
industry contribution*. Such contributions could, of course, bo a Can dsductlbla 
incentive for private enterprise participant,. Such examinations could be developed 
through ths Joint efforts of industry, educational institutions, or stats end 
national government educstlonsl agencies. Such examinations should be comprehensive 
cod rigorous - and reward student effort in the acquisition of mathematical and 
scientific technical knowledge. 

Other approaches Bight also be investigated in accounting school districts 
to expand advanced pleceemnt course offeringe in the math/science areas by utilising 
excess cost funding formulae eimilar to those now la application in the special 
education ere as. These wight particularly applied to incentive grants cergstsd 
toward gifted education or to etudecte who could qualify and maintain a high level 
of performance in advanced placement courses. 

Iter* have been, to wy underetanding, initial steps undertaken throng 
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setbeac tlci end icImci acedoertec in neeteru Penseylveaie *icfe hev« eddrcejccd a 
loot reoge plea to lsprova theee inii by ideatifytaf eurreot tMcylwy project* 
cad ettcaptiixt to tocwrcff « buctoeee/iBduetry link*** to cducetian. It im ej 
belief tbet « stronger effiHstlact btewts public educetiao, Loetitutloru ol 
higher leorolaf , tod fcue iae ce / iodue try ewe eo-esiet in order tbit ecad«flU n*f 
bo provided witb the bcelc bedkfrouad cad fiinrt i—nrcl ekilli ead knoeicdst cfatc 
will fecllltete woveseote to either direct ladactry eejployseat ttom * b±|h cetaol 
or technic*! profro», or ecceee to • college progrca thet it deeijoei to net the 
future aecde of the *erket piece provided within our free enter price, eccmcmlc 
•ye tea. 

Then* you for the opportunity to preeeet e point of view ffa» c ccbeol 
boerd aesber. 

Mr, Walgren. Yes. There are a lot of kids out there who depend 
on our doing the best by them, particularly when you think of the 
gap between the society pickup in jobs and industry and the educa- 
tional system, I think, so often we hold out promises that then are 
either not filled and great disappoints occur or we just are not 
really filling in that transition so that there is a relevant skill. 

I certainly appreciate your participating on that fundamental 
point that you make. 

Father Lang. Welcome, 

Reverend! Lang. 1 will talk about the course offerings in the ele- 
mentary and secondary schools in the Catholic Diocese of Pitts- 
burgh in mathematics and science and some observations on the 
programs, the manner in which they are taught, the outcomes and 
the achievements of stuqents. 

I think it is necessary ;to say in the beginning that the course of- 
ferings do not seem to be the problem. Schools everywhere are of- 
fering calculus, physics, computer literacy, and other programs 
that give young people insight into the areas of math and sciences 
intended to prepare them for college and university training and 1 
think the previous testimony people here have indicated the con- 
cern about curriculum. 

There is obviously a shortage of math and science teachers. 
There is also a universal shortage of good teachers. Teaching re- 
quires people who are prepared to give the time and put forth the 
effort to challenge and inspire, not just to teach the course offer- 
ings. True education creates curiousity, a sense of inquiry and the 
ability to reason through a problem. Such a disposition is basic to 
the process of learning. /Obviously, money can be thrown at this 
problem, but it is a readiness question rather than a program prob- 
lem. Imaginative teachers must be attracted by the satisfaction in- 
herent in teaching and by the respect the community offers to a 
teacher. 

Today there is little reason for a young man or woman to enter 
the teaching profession: If we are to attract quality people to edit- 
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cation, we must enable our young peopfe to see that achievements 
are possible to them, not only financially, but personally 

In the narrative which accompanied your letter, there was con- 
cern by students in our schools not being of the same quality or 
attaining the same achievement levels as students of Japan, West 
Germany, and the Soviet Union. This is probably a very valid ob- 
servation. 

It is necessary, however, to see that our goals for education are 
different. In the United States we have compulsory education. 
Young men and women are required to attend school until they are 
lb or n years of age. The purpose of our educational program is 
not only to create scientists and mathematics, but our philosphy of 
lite and political structure demands a broad-based education pro- 
gram as a means of improving the quality of life for our citizens In 
a democratic society it is necessary that we have an informed citi- 
zenry and compulsory education, although there are many draw- 
backs connected with it as a means by which we obtain that. 

It is intended to provide a level of education that will result in a 
good and informed citizenry along with growth and scientific exper- 

I would hope that no one would want to exchange intense scien- 
u f d , ucat,on afew for the appropriated education of all. 
Hopefully, we would be able to accomplish both goals, education for 
an informed citizenry and the development of scholars, researchers 
and scientists to enable us to maintain our place in the world 
market which provides for our national security. 
. ite vi °u s te8t j mon y in alluding to the Soviet Union and to Japan 
talked about the tremendous progress that had been made educa- 
tionally m those areas. I think that we fail to realize that they are 
dealing with a very limited number of people and that the educa- 
tional programs within the United States, whether public or pri- 
vate, are dealing with a very broad spectrum of the population and 
that in dealing with such large groups of people and varying de- 
grees of ability there are inherent problems. 

It is necessary, however, to recognize that as world leaders not 
only in the political but economic arena that it is necessary to pro- 
vide scientific leadership as well as to maintain our quality of life 
We may have reached the point in our society where if we are to 
maintain economic development and national security, we have to 
place the responsibility for technical education upon the corpora- 
tions requiring them to provide workers with the specific technical 
training that is necessary to accomplish very specific tasks neces- 
sary for their manufacturing process. 

Education is primarily for fullfilment and the development of the 
individual. Math and science are but a small dimension of true 
education. A person must be able to appreciate art, music, litera- 
ture, and the knowledge of history that will make life meaningful. 
As important as math and science are, economic and national secu- 
rity education should not be identified with competency in scientif- 
ic areas. 

The educational program is motivation and expectation. Does so- 
ciety judge education to be important? What message does our soci- 
ety communicate alout the value of education. What is the impact 
of the weakening family structure on the process of education 9 Is 
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there anyone here that cannot attribute much of the motivation for 
their success to a mother and father and teacher and the value 
their parents associated with education? In our society where there 
is a breakdown of the family unit, not only is the family in trouble, 
but education is in trouble as well. In many family units the pur^ 
suit and motivation of achievement have been removed by the 
breakdown of family structures. 

Expectation is a critical part of education. Someone once said, 
aim at nothing and you will hit it. In many cases we do not create 
goals for our young people. If there are no goals, what is there for 
our young people tq obtain. Do educators set appropriate goals for 
all students, not just for nuclear physicists, but for the student who 
is going to struggle with world geography for the basics of reading, 
writing, arithmetic, and reasoning. Have minimum goals become 
the maximum level achievement? I do not think that we are set- 
ting the appropriate expectations regarding behavior nor for aca- 
demic achievement. We must motivate all students in areas of 
math and science. We must help teachers by staff developent pro- 
grams which would assist them and motivate them as teachers. 
The National Science Foundation programs for math and science 
teachers as they existed in the past were a great source of assist- 
ance to teachers and inspiring outcomes of math and science pro- 
grams that were carried over into the classroom. 

Everyone seems to be talking about the National Science Foun- 
dation and although I am a few years removed from the area of 
principalship involved in curriculum development, I honestly be- 
lieve that the National Science Foundation was out of business. I 
have not heard much about them for so long and the point that 
was made previously that the Congressman made that may be the 
involvement of the National Science Foundation is at a level tha it 
is not impacting upon the classroom achievement. I can remember 
10 or 15 years ago that 'eachers were attending National Science 
Foundation programs every summer and would come back highly 
motivated with new insights and new ideas and I simply have not 
heard about that kind of outcome in recent years. 

Programs for students such as the Junior Academy of Science at 
Pennsylvania State funded organization stimulates and promotes 
interest in the development of research projects and personal inves- 
tigations I think it would be a mistake to put more demands upon 
school curriculum. Programs are sufficient to prepare students for 
college. Emphasis must be directed at increasing motivation and 
expectation of students and teachers so that we will value learning 
rather than to see it as a commodity for economic gain. 

[The prepared statement of Father Lang follows:) 
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TESTIMONY TO COMMITTEE ON SCIENCE AND TECHNOLOGY 



UNITED STATES BOUSE OF REPRESENTATIVES 



February 10, 1964 



David L. Lawrence Convention Center 
Pittsburgh. Pennsylvania 



Gentlemen: 



I vill attach to ay testimony the course offerings in the 



elementary and secondary schools of the Catholic Diocese of Pittsburgh in 
mathematics and science and sons observations about the programs, the mar.ner 
in which they arc taught, the outcomes and the achievrments of the students* 



course offerings do not seem to be the problem. Schools everywhere arc 
offering calculus, physics, computer literacy > and other programs that give 
young people insight into the areas of math and science intended to prepare 



But there is also a universal shortage of good teachers. Teaching requires 
people who ore prepared to give the time and to put forth the effort to 
challenge and inspire not just to teach the course offerings. » rue , education 
creates curiosity, a sense of inquiry, and the ability to reason through a 
problem. Such a disposition is basic to the process of learning. Obviously 
money can be thrown at this problem, but it is a readiness question rather 

than a program problem. Imaginative teachers must be attracted by the 
satisfaction inherent in teaching and by the respect the community offers 
a teacher. Today there is little reason for a young man or woman to enter 
the teaching profession. If we are to attract quality people to education, 
we , roust enable our young people to see that achievements are possible to them 
not only financially but personally. 



I think it if) necessary to say in the beginning that the 



them for college and university training. 



There is obviously a shortage of math and science teachers. 
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TESTIMONY TO COMMITTEE ON SCIENCE AND TECHNOLOGY 

UKITED STATES HOUSE OF REPRESENTATIVES - Fsbruary 10 f 1964 



pegs two 



la tha narrativ* which acccapanicd yoi>^ letter, there was 
concern about students In our schools not being the \saoe quality or 
requiring the same achievement levels 4s students of .jfcm, West Germany 
or the Soviet Union. That is probably a very valid observation. It is 
necessary , however, to see that our goals for education are^tfif f erent . 
In the United States we have compulsory education. Young men yind women 
are required to attend school until they are sixteen or seventeen years 

of *ge. The purpose of our educational prog ran is not only to create 

i 

scientists and mathematician* but our philosophy of life and political 
structure demands g brosd baaed educational program ae a means of improving 



the quality of life for our citizens. In a democratic sociatJ, it is 
necessary that we have an informed cititenry and compulsory education 
although there are many drawbacks connected with it. It is intended to 
provide a level of education that will result in a good and ^nfortucd 
citizenry along with growth in scientific expertise. 1 woul^ hope that 
no one would want to exchange intense scientific education fir a few for 
the appropriate education of all. Hopefully, we would be a^le to accomplish 
both goals) cducatiok for an informed citlienry and the development of 
scholars, researchers Jnd scientists to enable us to maintaj 



orld markets and to provide for our national security. 

It in necessary, however, to recognize that 4« a world 
leader, not only in the political but economic arena, it is ijecessary to 
provide scientific leadership's well as to maintain our quility of life, 
We may have reached the point In our society where if we artj to maintain 
economic development and national security, we may have to nlace the 
responsibility for technical iducatio*- upon corporations, requiring them 



n our place in 
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TESTIMONY TO COSMITTEE ON SCIENCE A*© TECHNOLOGY 

UNITED STATE HOUSE OF REPRESENTATIVES - February 10, 1984 

pegs three 

to provide workers with the technical training that ie necessary to 
accomplish very specific tasks necessary for their menu! scturing process. 

Education ie primarily for the fulfillment end development 
of th« individual; math end science ere hut a small dimension of true 
education. The human person must be able to appreciate art f music, 
literature! and the knoveldge of history that will make life meaningful. 
Aa important as math and science are. economic and national security 
education should not be identified with competency in scientific areas. 

The educational problem is motivation and expectation. 
Does society judge education to be Important? What message does our society 
communicate about the value of education? What is the impact of the 
weakening family structure on the process of education? Is there anyone 
hers chat cannot attribute much of the motivation for their success to a 
mother end father and to the value their parente associated with education. 
In our society there there is a breakdown of the family unit* not only is 
the family in trouble but education la in trouble as well. In many family 
units the pursuit and motivation to achieve has been removed. 

Expectation is a critical part of education. Someone once 
aald aim at nothing and you will hit it. In many cases we do not create 
goals for our y^\*ng people. If there are no goals what is there for our 
young people to obtain? Do educators set appropriate goals for all 
students? °»ot Just for the nuclear physicist but the student who is going 
to struggle with world geography and the basics of reading, writing, and 
arithmetic, and reasoning. Have minimum goals become the maximum level 
of achievement . I do not think that we are setting the appropriate expecta- 
tions regarding behavior nor for academic achievement. We must motivate 
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TESTIMONY TO COMMITTEE ON SCIENCE AND TECHNOLOGY 

UNITED STATES SOUSE OF REPRESENTATIVES - February 10* 198* 

page four * 

all etuderits in areas of math and science-, ve oust help teachers by 
•caff development programs which vill as si fit then and motivste them as 
teachers. National Science Foundation* progress for math and science 
teachers as t they existed in the past were a great source of assistance 
to teachers in inspiring out coses of math and science programs that were 
carried over into the classroom. 

Progress for students such as the Junior Academy of Sci tee, 
a Pennsylvania State funded organisation, stimulates and promotes interest 
through the development of research projects and personal investigations. 

I think a mistake woul^ be made to put more demands upon 
tchoc? curriculum. Programs are sufficient to prepare students for college; 
emphasis wuet be directed at increasing motivation and expectations of 
students and teachers so that we will value learning rather than to see it 
as a commodity for econooic gain. 
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HEARIBC OS SCIBKg ABB MATH 

Catholic Nt»4«, acbool, off.r baaic cor, curricul- in tun, 

• d °" tl0n Vlth " Vl ' i00 * to <*«*. and naedar th. curricula 1. 

tradition*! and acadaaic. Science «aff 1. eoaatent. 

Envtreaantal courw. „.„ b~n introduce la r.c«t y M r. aa v.11 
«»• C*o year .cl«c. r^uir^t for graduation. Ac^ c . tudMt . .„ , cb . iul . d 
. for biology „d eW.try and «y choc, other alectlva. .uch .. ch^l.try II. 
rhyeic., boner. e,«N. ( or B»» Phyeiology. Cour.. diff. T vlth the 

••tool.. Other atud«,t. are .chrtulad lor Biology „ d E.rth Science, or a 
•clone, coutm of caapwable difficulty. 

Th. futur. tr«d of co-put.r .oftwar. for laboratory .xp.rla.at. 
offer, a W eortdpf I*.,.** «peri«*. actuaJU* 1« a vacua, wth no danger 
D '* P111 ^ ° r th "" « «- 'r-aaitioo will take pl.c. , lowly but ' th . 

initial co,u factor vill,*.!**. the .var .aclntlng coat of dwicala. 

i-.bor.tory o«p.rla« M aw'flrat baad .xp.rW... - if tb . y a „ i0 tb , 
laboratory setting or on tb. conputar tcTMO. 

Eapbui. In «l.nc. aduoatioo or aath.«,tlc. h*. „ d * UMt U 
problea eolvlng and critical thinking. 
MATHEMATICS: 

Th. curriculu. in Wb.«tlc. o-d. to b. Judg.d according to clunging 
tdcbooloer. I«t. .r. r.lx.t.rpr.t.d to t^ch .kill, r.1.™, to today', world. 
Coaput.r. fta. .tud»t. to think and be accurate. Again, critical thinking 
and analytical thinking n«d to ba a-pbaaia.d ao that accur.t. program can b. 
written. 

** °" d t0 our taachar. for tb. futur. of coaput.r. and all 

th. pcatblltti.. of th- praam. T. ach , r . „,,„ to f((1 qu . mi#d t0 tiach 
tbaa. ak'lla. Studant, of coaput.r „t.r th. job aarkat, not .duct loo. win 
certification for a*puter education be indapwjdant of aatnenatlce? 
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Thought should be given to rs-estsblish the National Science Found- 
ation Grants. Continuing education is a solution to coaputer education. 

although Catholic e«cood*ry school* offsr a total curriculum of 
nsthsastics offerings, including counts for collaga credit, vs realise that , 
although aathexaetic* has evolved through th* sges, coaputer is the trend of the 
futurs. Coaputer education, with sap heal* on computer ethics and development 
of coaaualcetion skills is our thrust for tue future. 
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NATURE OF SC1ESCE EDUCATION IN 
THE PITTSBURGH DIOCBSAK SCHOOLS 

Science education in the elementary schools of ths Diocsae of Pittsburgh 
is essential Co ths total 'etfuc at ic*«al process* The Curriculum Guidelines ss 
adoptee oy <hs ilocnw-muumi thv torn interlocking d iritis ions of Science 
Education - process, conct?pt f teacher, sod student* Vh+ teacher provides s 
contlauust of experiences for the students VfcJJe at the same tlae the student 
has en oppoj tunlty and responsibility for planning Investigations. The 
teacher creates « learning environment that is discovery-oriented vhlle the 
student Is creatively engaged in the learning process. Open discussion and 
interaction i» encouraged. 

Performance objectives are outlined in ths Curriculum Guidelines to be 
completed at each of the three organisational levels - Primary (K-3), 
intermediate (4-5-6) and Upper Elementary (7-8) . These objectives include 
physics! • earth, life and space science. 

Because of the philosophy of our schools there is a strong emphasis on 
respect for life, care end conservation of natural resources, end societal 
ethical /mora i Issues of the times. 

It in our goal to develop those skills that are basic to critical 
observation problem solving, decision making and values, 
QUALITY OF SCIENCE EDUCATION 

in October 1984 the Stanford Achievement Science test will be administered 
to fourth, sixth, and eighth year students. This will give us a standardized 
test to manure te outcomes of our Science objectives. 

Presently, our evaluation is that our desired goals ere being achieved. 
This is ba»ed on the tact that 80S of the students in a given class are making 
g<md prngrettR **»rf the remainder are improving. Observable evidence indicates 
that 80S of students progress to the li»it of indivldua* stabilities 
achieving mastery of performance objectives. 
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No measurable ioitriAtftt e*cept teacher made teats hove been used since 
the 1981-82 ichool year. 

Of signif lcsnce is the fact that over 151 of 7th end 8th grader* parti- 
cipating In the Junior Academy of Science end Allegheny end Westmoreland 
Counties ere from the Pittsburgh Dioceein Schools representing 453 of the 
591 students (1983-84 year) demonstrating interest, aptitude and achievement. 

Consistently, our Diocesan participants receive 1st awards at the 
State level. 

TIKE ALLOTMENTS 

Primary - 75 minutes per week 

Intermediate 

4th yeer - 145 minutes per week 

5th * 6th year - 200 minutes per week 

Upper tlewcntsry 

7th a 8th year - 200 minutes per week Including lab • 

S ugge st i ons ; 

Since the Pennsylvania Junior Academy of Sci'nce is a state-wide organisation 
designed to stimulate end promote interest among Science students through the 
development of research projects and Investigations, it la recommended that this 
organization be pat on a permanent basis financially through state allocated funds 
as so other Academies do in so many other states. The yur to year basis on 
which the Academy now rasts hinders the expansion and growth of this organization. 

Students participating in this program are encouraged to conduct scientific 

investigations, prepare a written report* and present an oral discourse on their 

findings at the Regional Meetings. At the Annual State Meeting the best papers 

from each Regional Meeting are presented. At both Regional and State Meetings 

papers presented are evaluated by a panel of judges. 

Outstanding students from our schools are identified and receive encouragement 

to pursue a <Mrei»r in the scientific community through this organisation. 
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nIture of the mathematics program 
ok the plttsfluhch diocesah elehektary schools 



5 

1 

itlc* Curri 



The rtathematic* Curriculua of the elementary schools in the Diocese 
of Pittsburgh la based on today'* need for the individual to define problems 
and discover crvative vats to solve them. This need for abstract thought 
demands critical - and analytical ability - and creative imagination to discover 
new questions. The curriculua seeks to maintain a balance between abstract 
mathematics end problem solving. 

The Mathematics Guidelines adopted by the Diocese of Pittsburgh 
which contain iuvels ranging from Level A to Level Y are based upon a 
Continuous Prugress Philosophy. F*ch level contains several objectives 
encompassing sets, number*, and numerations; geometry and measurement; 
whole numbers uprratlons and problems, rational ouabers, ratio, probability, 
statistics, and graphing; proportion and percent; positive and negative numbers 
and the fsetric system. Algebra is taught to the students who have? completed 
levels A-Y. 

Upon the completion of a level each child is tested In the Continuous 
TrugresH Level Test for mastery before a new level is begun. Students move at 
their own paca usually within the group. However, grouping is flexible so thiit 
only students who have mastered the level move to the next level. Where a 
student does not raast*»r BOX of the objectives of a level he/she is given 

remediation until mastery is obtained. 

/ 

QUALI TY qfr MATHOIATXCS 
We are happy to say that the quality of our elementary mathematics 
program as evaluated by the results of the California Achiev^ent Te*t over a 
period 4-b veara la excellent. Scores are consistently higher than the 
national norm. In terms of Grade Equivalent Scores the following are the 
results u< 198 i-HA October Testing. 
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2.4 
3.3 
f.3 
5.5 

6.7 
8.0 
9.3 



. / reewl/ti of Stendsrdlsed Testing and the observation of Educational 

/ Coneultsnts In to* flald indicate that studsnt and taachar quality la good. 

Our greatest weakness la the result of financial raatralnta restricting 

our ability to craata challenging progress for gif tad children. 

Results of tha taatlng Indicate that we do exceptionally well in 

seating the needs of low ability and avwrage atudenta. Teacher In-Service, 

aaterialg, and challenging, creative curriculua for gifted children necessitates 

financial aid eapeclally in those School districts where our students do not 

have acceas to the districts gifted program. 

Mr. Walgren. Thank you very much, Father Lang. It was appro- 
priate f you to go at the end in the overview that you gave from 
a whole perspective and I really appreciate that being part of the 
record. 

Has anyone else had the same impression of the National Sci- 
ence Foundation not being in with the outreach business as Father 
Lang has said? 

Dr. Blacka That is my feeling, too, yes. 

Mr. Walgren. Has it ever been said why that is the case in edu- 
cational circles? Has that been commented on? 
Dr. Blacka. Not that I know of. I 
Re^rend Lang. They seem to have disappeared. I was really sur- 
prise^. Everybody that I have heard has mentioned it and I just 
Primed that thjey were not even functioning. 

7 r - Walgren. Well, there was a short hiatus starting in 1980 
and 1981, but what you are saying is that they were not function- 
ing before then either and certainly on a program matter view of 
tnfeir budget, you would think they were and you would wonder 
what that means. I 

Dr. LeMaHieu. I wonder what a detailed examination of the sorts 
or tnitttttivefl that they were investing in might reveal. Most of 
v hat I have seen come along, or go past my desk, are the verv 
s arts of things that really wo&ld not reach into my district in any 
event. ! | * 

Mr. Walgren. I 

Would it be fair to say that all of you see potential for a Federal 
iole like used to exist in that area or other kihds of bringing people 
together that would be stimulative although not costing millions 
a nd millions and millions of dollars on a projnram level? We strug- 
gle with this dichotomy where people say thte Federal Goverment 



* 



155 



152 



ought not to be involved in education, period. It is true that there 
are many areas where we could make a little contribution that 
would be helpful in a pragmatic sense that would not overstep 
some of the local values that were emphasized in Dr. Blacka's testi- 
mony? 

Dr. Blacka. Yes. I think the money should be spent on people 
where they can work together to get their ideas formulated and an 
approach started. I would not encourage, paperwork, detailed appli- * 
cations and competition for the grants, out that you make them 
available so that people of education can, when they see the prob- 
lem, bringing their strengths to bear on it. 

Reverend Lang. I think that is a good point. Grantmanship is 
really a way of life today and that the individual teacher on the 
local classroom level is not getting involved in that. The programs 
of the past were programs that were offered. You did not have to 
do something very sophisticated to become involved in it, so that I 
think the programs rather than people competing for the dollars 
that the programs should be developed in some way that they are 
available to the individual teacher. 

There are organizations that are staying alive and you know it 
better than I do that because they are able to write grants and f et 
those dollars and get through a summer and get through a year 
and start that process over again with little consideration for what 
is happening down the line. 

Mr, Walgren. So would it be right to say that the competition 
for the grants is so strict or there is such limited resources actually 
being distributed that it is of no real practical value to a local 
school community. What we need is some kind of a program where 
there at least would be some concrete certainty of participation as 
opposed to a great buy if they succeed in the grant competition. 
Am I right in hearing what you are asking for something that's 
available rather than sending the school districts out to compete 
against themselves for one in 100 being picked up and involved in a 
program and the other 99 having wasted their time for the effort? 

Dr. Blacka. That is correct. 

In the work I do applications are faithfully filled out by teachers, 
hours of time devoted to prepare them and in a couple of instances 
Lknow of, say, 11 going in and we did not get any grants at all It 
is discouraging. 

The money that should be available should be available to people 
who can get together at the university in an academic year and a 
summer institute and meet with others from business, be taught 
courses by those who are in the major fields of science, mathemat- 
ics and come back inspired to feed into the mission of the schools. 
Content, yes, but schools are m^de up of people, people with a mis- 
sion and they have to have that local initiative. It is one of the 
things that has been good about the Federal money that was once 
called title I was that it moved towards a block grant concept. 
There is money there that we can work with in a local level attach- 
ing it to our own mission, more so. 

Dr LeMahieu. Two points have been raised that I think 1 would 
like to comment on. First is the grantsmanship issue. It is extreme- 
ly distressing to put that much effort into the development of a 
proposal and get the impression that one lost it to people who are 
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SrofessionaLs «t doing precisely that, especially when it happens to 
e the case of a small school district or even a large school district 
which I can assure you has no professionals on staff. It is real dis- 
turbing to me to think that the legacy of tl. i latter half of the 20th 
century might lust be that the one skill which has been added to 
human knolwedge would be "grantsmanship," of all things. 

A second point that you asked about, a much earlier point, the 
idea of fostering coalitions which I think is really necessary and is 
extremely important. It is not extremely expensive, it doesn't seem 
u me '» L ut v ? ry necessary for practicing educators. I was smiling 
w f n i . people talking about the computer assisted education 
and efforts of that sort, on the earlier panel I have looked at quite 
a bit of CAI materials which have come out of shops comprised 
largely of technicians and people thoroughly enamoured of the 
technology, thoroughly enamoured of the computer resources avail- 
able It is beautiful stuff, high quality stuff; but not necessarily 
sound from a pedological standpoint and not really able to stand up 
in a classroom. 

Now, how do you inform those people that you have to get to- 
gether in the classrooms? I could go through examples in other 
areas where I see an awful lot of money and certainly an awful lot 
of effort being put in to produce products that just don't quite hit 
the mark because those coalitions don't necessarily exist. 

Ms. Joyner. Congressman, as a school board director, my con- 
cern is that with the declining enrollment our present staff is at 10 
years of service or more so that concern then becomes in terms of 
the skills, the inservice that so many on the other panels have 
talked about in terms of how do we upgrade the technical skills 
that these older or more mature teachers would have. So, of course, 
that becomes a great concern. 

I also participated with a committee in Penn Hills to write a 
grant in terms of the teacher center and, 'unfortunately, ours was 
good, but not good enough, and from whaf I can understand is once 
you are on the list of receiving grants, one; is accepted, you have a 
tendency to receive more so that those who have never received are 
not likely to begin receiving them and I think that that is unfortu- 
nate. 

The other thought, though, that comes to my mind, aside from 
that, is when I mentioned about r\ contest such as a national spell- 
ing bee or in science and math I can't help but think how much 
emphasis we place on sports' and athletics. Right now Bill Frailick 
at the University of Pittsburgh who was a Penn Hills graduate, 
how nice *t would be. if we could give you 300 names of youngsters 
who have excelled in math and' science.^That would certainly be a 
dream to fulfill. J 

Thank you. 

Mr. Walgren. Thinking, of the inservice training, the other 
teacher panels seem to say we would like more of that. From an 
administrator s standpoint, how do you think we are doing in pro- 
viding time when there is energy to benefit from just a teacher 
training program or time? Are we doing well or not well? 

Dr. LeMahieu. Not terribly well. Time is money. The current 
mode of thinking about teachers' time is such that any additional 
time that we want from our teachers, I should say for inservice 
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training and thing** of that sort is, money to us. I could relate a 
very unhappy anecdote. There was. a recent science in&ervice given 
on a Saturday at the University of Pittsburgh, I believe it was, 
with the time paid and I think three teachers showed up for that. 
We are not doing as well as 1 would like, first of all, and I can't 
resist the opportunity to underscore the necessity of thinking, at , 
least from our perspective, in terms of inservice. 

I wish we were in the new teacher business, we are not. And I 
speak both for myself and for my own district, but also for colle- 
gues that I have spoken with in all of the great city schools. We 
are just not in the new teacher business so we have in house what 
it is that we need to work with and we need th& opportunity to do 
that now. 

Mr. Walgren. A city of Pittsburgh's wide eligibile program, time 
paid and turn up three teachers? 

Dr. LeMahieu. Yes. We could investigate that. I don't know 
about the extent of the publicity for it and that sort of thing, but 
yes, that is a fact. 

Dr. Black a. I think the same thing is true in a district like ours. 
We look, with interest, at the Schenley Teacher Center or Staff De- 
velopment Center. A smaller district can't put together a center 
like that, but I think a year and a half or so ago we realized that 
we didn't have the response to the staff development need that was 
there, named a staff development coordinator working on opening 
at least a physical location for staff development w pre teachers 
can be trained and over 250 of our teachers have participated in 
evening programs in computer science in order to bring them 
along. We are iust not in the business anymore of recruiting new 
teachers. We deal with teachers of. 10 and more years of experi- 
ence, so it is a definite need more so that 25 years ago when I had 
an academic year with the National Science Foundation. 

There was a lot of new blood coming to the district in addition to 
my presence with the experiences gained through the National Sci- 
ence Foundation. Those days are gone. 

Dr. LeMahieu. Let me add also a comment on the nature of4he 
time that is required for teachers' inservice. It is not the 2 hours 
after school This is not a problem which I think is properly ail- 
dressed there. That is why our effort is the Schenley 's Teachers 
Center which is an 8-week program. We won't go into detail, but I 
think you can easily get a sense of the type of effort both in terms 
of money and energies that are required. That is a huge effort. I 
don't know of any other districts in the country that have some- 
thing both on a mandatory basis and covering that extensive a 
time up and operating. It is unique in that sense, but I have got to 
say it is the sort of time, that much time in a block. You can run 
your t hours after school things, I don't know for how long, and 
not catch up to what is happening in science and technology. 

Mr. Walgren. How long has that teacher center been there? 

Dr, LeMahieu. It was developed over the last 2 years and opened 
this past September So it is very new and the returns are very 
good on it. 

Also, an additional comment. We are going to take care of our 
own teachers, obviously, first of all. It will take roughly 4 years to 
cycle all of our secondary teachers through that center at 8 weeks 



ERIC 




155 

per cycle. We have been contemplating opening it up as a demon- 
stration school for- people in the region. Obviously, if you are in a 
district v ith one secondary school, and there are many in this area, 
you don t up and build a teacher center of that sort. 

Mr. Walgren. Now, that teacher center is not just focused on • 
math and science, but rether the whole range and you wonder 
whether you ccild not have a similar regional gathering focused on 
science and math. 

Dr. LeMahieu. You could, and what I would say is that you have 
got to think in terms of a block of time, day in and day out for the 
semester, or the term, or something like that. 

Mr. Walgren. I see. 

Ms Bach? 

Ms. Bach. Yes, I would like to ask Ms. Joyner a question. You 
made a comment regarding grants for teachers to relearn how to 
teach students to read. 

Ms. Joyner. Yes. 

Ms. Bach What I am curious is if the teacher college is presum- 
ably where some of these teachers came, whether it was 10 years 
ago, 2.) years ago, or 15, do they offer any kind of retraining pro- 
grams or come back and relearn some of the qualities or are they 
teaching new methods? 

Ms. Joyner. Someone probably on a day-today basis could 
answer that a little better, but I am thinking in terms of we are 
not hiring more teachers now. So if we are looking at teachers With 
10 years of experience, they are the ones then who would have to . 
be retrained. I do know, though, that in Pennsylvania, teachers are 
required to have a teaching certificate for reading. Some of the 
dates do not require that, but my concern there would be in terms 
of teachers that we presently.have going back and getting that cer- 
tificate. 

Ms. Bach. Along the same line, my curiosity is if the teacher col- 
leges in the State offer any opportunity for teachers 10 years out to 
come back and learn new skills? 

Ms. Joyner. I am not aware. 

Dr. Blacka. It is not advertised in that way so far as I know. The 
local districts are doing things like paying for their credits so that 
they will go back. We pay it for up to 57 credits at a certain reim- 
burseable amount so that the teachers can go back and gain skills. 
We also provide them with small grants, but grants to go back and 
attain additional certification. So the school districts are encourag- 
ing it. The biggest help that I am aware of is the Alleghany County 
intermediate unit which is the service unit between the Depart- 
ment >f Education at Harrisburg and the local district. They pro- 
vide many teacher inservice courses which are designed for the 
teacher on the job, the one that is in the assignment at the present 
time. 

Ms. Bach. I was just looking through the, Mount Lebanon School 
District courses that were presented in science and some of the bi- 
ology ones are very impressive and I wondered if the instructors 
for those courses use outside people to come in and add to the qual- 
ity of the teaching or maybe bring some particular focus. Not every 
biology teacher has particular background in ecology and plant ge- 
netics and certainly there is a lot of activity in that area. 
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Dr. Black a. We have a number of people who come in from th? 
community as a resource, but the mainstay for those advanced biol- 
ogy programs is the teacher. That is the person that makes it work. 
We feel as though presently those teachers have the subject con- 
tent mastery to carry out the program. 

Ms. Bach. Father Lang, I had a question regarding the quality of 
teachers in your diocese. When I was going through school, I par- * 
> ticularly chose to go to a private school, a Catholic school I did so 
at that time because at that time it was the highest quality of edu- 
cation in my area and there was a lot of the peer pressure that I did 
not care to be part of. I wonder if the peer pressure at a private r 
school has varied over the years, if you can compare your dioceses 
to a public school? Are they about comparable at this time? 

Reverend Lang. Are you referring to the peer pressure of upper 
level students competing with lower level sturients? 

Ms. Bach. No; I would say social peer pressures. 

Reverend Lang. I would nave to think that that kind of pressure 
is basically the same at the public as it is at the nonpublic. 

Ms. Bach. I suppose I was at an advantage and all the social 
pressures had not quite hit the private schools. • 

Reverend Lang. I think culturally we are basically dealing with 
the same questions and the same problems. 

Ms, Bach. The other question I had is on the salary levels that a 
private school can offer teachers versus a public school system. I 
am more familiar with people I know who out of dedication have 
stayed with the private schools regardless of the salary. Do you 
have any problem attracting qualified teachers because of the 
salary that you have to offer and cannot negotiate on? 

Reverend Lang. On the secondary level, we have a salary sched- 
ule that that is not at parady with the public shool system, but is 
very close so on the * secondary level, we do not experience problems 
on salary. On the eltmentery level, that is a more serious problem 
and a problem that we are dealing with at the present time as 
much out of necessity as out of choice. But there is a great contro- 
versy going on about the motivation of the teachers in our schools. 
There is no question that there are a lot of pecple there not so 
much because of the desire for financial gain, although that is a 
necessary part of their existence, but there is a blending of the op- 
portunities that they feel they have there, an involvement in a mis- 
sion and to some degree are willing to sacrifice a certain financial 
remuneration with that. Twenty years ago that was a very, very, 
very common situation. With the economy being what it is, though, 
that kind of sacrifice or commitment is not always as possible as it 
was in the past. 

Ms. Bach. How has your enrollment varied over the last, say? 10 
years? Do you see any upward swinging at this point now or is it # 
continuing downward: 

Reverend Lang. We have been stable for the past 2 or 3 years, 
but this area has experienced serious problems over the past 20 
years. In Pittsburgh, public schools in 1960, they had an enroll- • 
ment of 146,000 students. They are currently, I think, at 41 or 
42,000. We cover a broader area than they do, but we have always 
more or less paralled them with attendance. 
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In VM) we ulso hud 147.CMH) students and at the present time, we 
have 47,000. So we have been affected by the drop in population, 
but also this area has experienced a Jot of outgrowth of people leav- 
ing the community and going into other places. Like every place 
else, the population trends would indicate that secondary level is 
going to experience continued loss over the next 3 or 4 years. 

Ms. Bach. I have one final question, if I may, In the distribution 
of ages or years of teaching in your dioceses are you experiencing 
the same trends as the v public schools are in that most of your 
teachers at this point have several years in as opposed to new 
teachers coming -in? 

Reverend Lang. Yes; that is a common problem because there is 
no place to go. You want to be a teacher you stay there as a teach- 
er and the openings have been very few and far between. We had 
one school in the South Hills area last year that normally would 
have a faculty of 65 teachers that did not have one turn over. So 
there is a very stable kind of situation, but /we are also experienc- 
ing what everyone else is experiencing thk the people who are 
there have been there a long time or have been there 5, 10 years, 
20 years and everybody has staff development people today to 
make sure that those teachers are updated land are made aware of 
what is happening in that particular field 

We were fortunate enough to negotutie in our contract last 
summer on the secondary level that beycnd instructional two certi 
fications which would be permanent certification in the State of 
Pennsylvania we negotiated a mandatory 8 credits every 5 years 
for teachers. 

Now, we are going to pay for a great percentage of that, but it is 
a means of getting peole back into classrooms after they have not 
been into classrooms for a long period. 

Ms. Bach. Thank you, Mr. Chairman. 

Mr. Walt.rkn. Thank you very much on behalf of the Committee 
for giving us your time and participating with us. We hope that 
this gives us some contact point.with you that we might develop in 
the future as this issue develops and I hope that our going over- 
time has npt prevented you from meeting any other commitments 
that you might have had. 

So, thank you very much. 

We will recess for a half an hour and start again at 1:30 to 
sphyon through a whole other series of witnesses. 
So thank you all very much. 

[Whereupon, the subcommittee recessed at 1:05 p.m. to reconvene 
at l:Hf> p.m. the same day.] 

Mr. Walgren. Let me get us going, and I apologize. We just 
always seem to be late, and I know that you all have time con- 
straints and we anticipated getting started before this. 

This morning we heard from a series of witnesses who were ele- 
mentary math and science teachers, and then high school teachers, 
and then a panel of school administrators and scnool board mem- 
bens exploring in general the problems of science and math educa- 
tion and how we can do better in that area. 

This afternoon we have perspectives from industry representa- 
tives, a community college, and also from the Learning Research 
and Development Center at the University of Pittsburgh. I do ap- 
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preciat* ve#y much your juicing in this kind <fr a formal but y$\ 
unstructured conversation. 

This committee has jurisdiction over the National Science Foun- 
dation, as many of you knowi and does talk to them very closely 
about their programs and how their programs are serving the 
needs which we can pick up from the community. 

And so cur record here and our conversations will give us 
threads that we can work with that organization, along with the 
general input to the House of Representatives through the commit- 
tee process and the work that the staff will give to the record we 
develop. 

I know oftentimes we can't create the wisdom of the world in one 
short presentation, but it does give us a contact point with which 
to work and hopefully bend to the national influence in ths right 
direction 

So let me call the first panel. We have sort of arbitrarily broken 
this up this afternoon into two panels. 

David Bergholz, of 4 he Allegheny Conference on Community De- 
velopment; James Colker, of the Contraves-Georz Corp.; Milton 
Gottlieb, of the Westinghouse Research and Development Center, 
and Dan Swickline, Co^nrnunk -lions Workers of America Local 
2591. 

Come on up to the table hen , , jlks, and let'p just go in the order 
that I just called. 

, I understand that we do have testimony from everybody. Written 
statements will be made a part of the record automatically, and 
fuller submissions, if an idea strikes you that you would like to de- 
velop, please feel free to do so, and we will incorporate that in the 
written transcript of the hearing Tor the review of the staff and the 
other members of the committee. 

For oral testimony I would just love to give you a chance to talk 
about some of the things that you feel might be most important or 
ideas that you would like to highlight, and so you may either read 
or summarize in any way that you feel is most effective to create a 
focused statement at that point. 

So lets start with Mr. Bergholz, from the Allegheny Conference 
on Community Development. 

Mr. Bergholz, welcome. c, 

STATEMENTS OF DAVID BERGHOLZ, ASSISTANT EXECUTIVE DI- 
RECTOR, ALLEGHENY CONFERENCE ON COMMUNITY DEVEL- 
OPMENT. PRESIDENT, PUBLIC EDUCATION FUND; JAMES 
COLKER. PRESIDENT. CONTRA WS GOERZ CORP.; MILTON 
GOTTLIEB. WESTINGHOUSE RESEARCH AND DEVELOPMENT 
CENTER: AND DAN SWICKLINE, COMMUNICATIONS WORKERS 
OF AMERICA, LOCAL 2591 

Mr. Bergholz. Thank you very much and thank you for the invi- 
tation to be here. 

I suppose, in looking c*iwn the list of people who have been invit- 
ed to testify, that I represent not only the corporate community di- 
rectly, through the Allegheny Conference, but also the lay commu- 
nity in terms of detailed knowledge about science education. 
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I suppose the things that qualify me to testify are having had a 
good science education at an elementary school in Chicago, and a 
t decent .one here in a Pittsburgh area in high school, I also -have 

•• • several children who are actively involved in science programs 
, / today in the Pittsburgh public schools. 

One of the things that your request caused me to do was to read 
. . a report that I had sitting on my desk for a long time, one I am 
7 • sure you are familiar with, "Educating Americans for the 21st Cen- 
tury, and I was struck in reading it, that this is a document of 
excellence and that in terms of a national perspective seems to 
spell out a number of ways for improving science and math educa- 
* tion that should be considered. 

I was also struck by a couple of major points made in the report. 
One, the call for "leadership" and, second, that there are costs to 
making science education improvements and that those costs need 
to be borne on a variety of levels of both Government and the pri- 
vate sector. 

In looking at that document and a number of others, and out of 
my own experience not only wearing a hat as assistant executive 
director of the Allegheny Conference but a new one as the presi- 
dent of an organization called the Public Education Fund, there 
are a number of things that come to mind in terms of improvement 
of science education and math and technology education in the 
public schools. 

,.}. ^ink that at the Federal level there continues to be a responsi- 
bility and that that responsibility ought to be in the areas of creat- 
ing better teaching materials for science and -math educators, the 
possible provision of scholarship money for those young people who 
want to go into the teaching profession, and particularly those who 
want to teach math and science, and the funding of inservice and 
summer training programs that would most likely be organized at 
the State and local levels. 

Those programs could also be significantly enhanced by private 
sector interests, both in terms of financing and organization. 

I think at the State level we have a flurry of activity. At last 
count there were 118 State commissions looking into the future of 
education in our 50 States, four in Idaho, which I thought was in- 
teresting that that State would generate four, but clearly they are 
about the business of looking at graduation requirements, teacher 
training requirements and a number of issues around testing and 
standards. This is an important activity and one that ought to ) 
focus on the creation of those kinds of requirements that can pro- 
vide a more organized and continuous experience for both elemen- 
tary and high school students. 

I have been struck in my experience with my children that often 
the science curriculum in the elementary schools does not seem to 
, relate to that in middle schools and into the high schools, and I 

think part of the State responsibility might be to help the local ' 
community organize total curriculum in a more effective way. 

I think the other issue that has come up a number of times in 
my own experience here with the Allegheny Conference Education 
Fund, and also nationally, is that although teachers are required to 
participate in some level of on-the-job training in terms of intern- 
ships that once they are thrown into that first job they are, to a 
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considerable degree, left alone, and that the isolation of teachers, 
from each other particularly in a high school, is extreme. I think 
the extension of the on-the-job support that might help a teacher 
develop good teaching habits as they begin their careers is some- 
thing that ought to be encouraged at the State level, and financial- 
ly supported at the local level. 

I think the whole issue of improving teacher training in Ibcal col- 
leges and universities, deserves high priority attention. There 
needs to be more emphasis on content to go along with the basic 
pedagogical training, 1 think is an area of concern and one that we 
ought to be addressing with some State as well as possibly some 
Federal leadership. 

The other place where I think the State can be helpful, is in the' 
area of computer technology. There are a awful lot of places in this 
country where the private sector is rushing in to be of assistance 
and sometimes in a not necessarily beneficial manner* 

Just a classic example. I was in school one recently where pri- 
vate sector interests had provided a considerable amount of hard- 
ware to assist computer education and left the schools with a di- 
lemma of trying to figure out how to equip the building with an 
air-conditioned space so as not to have the equipment damaged, 
when it gets overheated, I think there is a tendency to rush to the 
assistance of some local school districts without thinking through 
how one, in tact, is going to incorporate both hardware .and soft- 
ware. 

1 think the States role goes again to certification of teachers, and 
in math and science that is an area of concern across the country 
and one that we ought to look at in terms of the development of 
rigorous and equitable certification standards. 

At the local level, where I think most of the significant activity 
takes place, because I am convinced out of my own experience that 
educational change happens school by school. When one is con- 
fronted with 16,000 school districts, give or take a few in this coun- 
try, the task appears to be overwhelming. A wide range of initia- 
tives needs to be developed to assist in improving math and science 
education as well as education in all. the disciplines. 

Here, locally, one example that is just beginning that is worth 
watching is one being carried out by the Pittsburgh Board of Public 
Education, under the leadership of our Superintendent Richard 
Wallace. This is the Schenley Teacher Training Center Program. 

It is a program in which all of the high school teachers, not just 
math and science teachers, but all secondary education teachers, 
will be pulled out of their schools over a course of 4 years to come 
into Schenley for an 8-week training, and revitalization program. 

Thev will be replaced by substitute teachers in the local schools. 
I think it is a program worth watching. In many urban school dis- 
tricts across the country, where the population of children has 
shrunk over the last 20 years and where tne teaching force is aging 
because of seniority retraining is a major issue, not just for science 
and math teachers hut for all teachers. 

One of the programs that we have instituted through the Alle- 
gheny Conference Education Fund is a i: odel that can be benefi- 
cial, and it can be beneficial at a relatively small cost. We carry 
out a program of providing grants to teachers, small grants for in- 
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novative classroom projects. Many of those classrOorai projects have 
been proposed to us by science and math teachers, Som^pf them 
have been projects that just impact on a single classroom awl a 
single group of students. 

Some of them have been the kinds of projects that have now 
been established across the curriculum in the District, One comes 
to mind immediately. The joint project of a math and art teacher. 

* A math teacher vtas having difficulty getting geometric concepts 
across to a group of young people. The two teachers got together 
and developed an arts-related geometry program at the cost of a 
couple of hundred dollars, granted out of the small grants commit- 

• tee. 

That effort is now incorporated across the high school curricu- 
lum and, I think, is an effective small program. 

I think the other issue at the local level that I would like to ex- 
plore with you for just for a few minutes is the issue of how to ap- 
propriately and imaginatively involve the local civic and business 
sectors in the improvement of math and science education and 
public education in general. 

Six years ago the Allegheny Conference became involved with 
the public school system and, as you know, the conference is a 40- 
year-old civil organization of the city's top corporate leadership 
that has been primarily interested in the future of the economic 
development of the region as well as a downtown improvement. 

We started with the program of support of public information for 
the school system, because I am convinced that as much as we talk 
about our concerns with particu*ar curriculum areas or with par- 
ticular issues related to school improvement, the one thing that we 
have a tendency to avoid is a basic concern about how we develop a 
constituency that is interested in supporting public schools. 

I don't mean just drUar support. I mean general support. It 
should be noted in a city like Pittsburgh with only 14 percent of 
the households having kids in the public school system, when you 
go out to seek support for school board members who want to in- 
crease taxes to carry out programs and tiy new initiatives, the 
basis of that support is relatively small. 

We started from the assumption that we needed to involve the 
business and civic community in a substantial way and that they 
had to begin to understand the issues that related to school im- 
provement and that they had to be brought to the table in a way 
that would involve them over the long haul because, clearly, there 
are no quick fixes with regard to the kinds of problems that we 
have in the schools, whether it be around math and science educa- 
tion or in any other area. 

The Allegheny Conference Education Fund is essentially a fund 
inside the books of the conference and it provides a relatively small 
amount of private money, but a significant amount if wo think that 
very little goes to public schools. About $100,000 a year that sup 
ports a number of initiatives, including the small grants for teach 
er programs and the usual adopt-a-school kind of effort that you 
see around the country, A prugnftn of community education where 
we bring in national speakers on a regular basis to kind of raise 
the sights of the local civic foundation and corporate community, 
. as well as educational community about issues of the day impact- 
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ing on public school;*, and science education has been one of those 
issues under discussion, as well as a major concern about how we 
better relate colleges and universities to carry out programs jointly 
with school systems that lead to improvement, and, finally, some 
fairly significant public information efforts. 

One thing I think we find all across the country is that school 
systems do a lousy job of telling their story to the rest of the world, 
and whoever convinced school administrators a long time ago that 
mimeographing things on pale pink, blue, or yellow paper ^ was a 
public information campaign should probably be locked up. 

We attempt to come up with materials that get the word out and 
get widely disseminated so we are not just talking to parents and 
students but the general community about the future of the school 
system. 

I was struck in December when I got on a U.S. Air airplane that 
the cover story of the airline magazine was on Pittsburgh, and it 
was the usual frothy, city of the month kind of report, but one of 
the things that was covered ift great detail was improvements in 
the school district. 

I think it is clear that there are very few cities in this country 
that are being promoted, for the quality of their public school 
system. I think part of that has come out of development of an in- 
terest on the part of the broad Pittsburgh community in the future 
of the public schools. The one thing we have accomplished, I think, 
over the last fi years, is to put public schools on the town agenda. 

What we see through the public education fund, which is a new 
endeavor that has come out of the activities of the Allegheny Con- 
ference Education Fund and which is separate, but it has a 5-year 
charge of trying to create similar kinds of brokering mechanisms 
between school systems and the outside community in 40 or 50 
cities across the country. 

We ha *v accomplished that task that in eight cities— and we will 
be doing that in another four in March 1984— is that math science 
technology training is of interest in every community we have vis- 
ited and that there are a lot of imaginative endeavors being carried 
out with the assistance of relatively small amounts of private re- 
sources. Teacher inservice training, adopt school programs that 
begin to familiarize teachers with new technology and new training 
methods, the PREP effort to provide minority students with an op- 
portunity to familiarise themselves with potential careers in engi- 
neering, and others that are mentioned in my written testimony. 

In terms of looking at future employment requirements in this 
part of the world, that picture remains somewhat unclear. And 
though I am impressed by some efforts to codify what is going to be 
happening in terms of the need for technically trained people in 
this country, T :iu£t admit some pessimism about ability to do that 
in a way that quickly helpful. 

I am struck by meetings with corporate leaders across the coun- 
try that there is a changing interest in what is required from the 
educational system. Six years ago when we began our conversa- 
tions here in Pittsburgh I came away with the strong impression 
that corporate leadership was primarly interested in people that 
read, write, and work on time. 
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You have a lot more talk today about tne educated individual, 
about the notion that critical thinking, an ability to understand, at 
least in a preliminary way, basic technology, an ability to think 
about the fact that there may' be a number of careers that one goes 
through as one progresses through life rather than a single one, 
and the whole learning to learn set of issues seems to be much 
higher on the corporate agenda than the previous one of having a 
technically skilled person come to them for a particular technical 
job. 

I find that personally encouraging, and I think it argues for pro- 
viding science, math, and technology education to the broadest con- 
stituency of young people we can in this country effectively, which 
means that we cannot ignore women, minorities, ancl the gifted 
and others who have special needs. 

I think we are at a moment in time, a small crest of a wave out 
there, where there is a willingness on the part of that corporate 
sector to get productively involved. I think they need direction 
from everybody involved, and the issue of how to appropriately in- 
volve them without driving them away from the table in terms of 
asking them for too much or for the wrong thir * remains an issue 
that should be continuously discussed. 

Thank you. 

|The statement of Mr, Bergholz follows:) 
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In preparing these brief comments T -ook the time the other? evening 
to reread E ducat ing Americana for the 21at Century , the report of the national 
Science Board Commission on Pre col Lege Education in Matbematica, Science and 
Technology. It it a docuaent difficult to improve upon. It provides reaaoaed 
t r •nw^odationi and a act of gold* i nei for the improvement of math, acience 
and technology education for the children of thia nation* Sepecially 
cupelling to me is the report's call for leaderahip and commitment at all 
Wei* ot both the public and private sectors. The report is alio clear in 
iCf recognition that all that ia recommended cfcinot be accomplished without 
cut. r 

i 

In an, article appearing in the January 31 edition of the Rev York 
r**N»«, rr-d Hethmger deacribea a meeting of 20 experta who vere brought 
tigc-ther by the Exxon Education Foundation M to define what aila ecieuce 
teaching. " He summed up the three daya of meeting a by itating that "the 
»xp#*rt« had firrie trouble diagnosing the di»tB9c, They agreed on a number of 
;-r«-*rr ipt iim*, but they wrp at a loss in describing how to administer the 
«ed ic ifir . " diking change in the education cyatema of thia nation ia not an 
ra«y waffer. The Current somewhat frenzied activity around teiting and 
«?rjjnd«rj* reform at the stste level ia generally helpful, but real change 
IpaJin* toward educational improvement takea place in the approximately 16,000 
achool district! of thia nation and most importantly on a achool -by-school 
hns i s . 

We m*»et here today in an area of Pittsburgh that is a vital part of 
tfuff city** second renaissance. Yet, not far aw*y p in the Monongahella 
Valley. w<- at ** witnessing an economic disaster of staggering proportion* 
Industrial cities and towns in the Hon Valley are facing the collapse of their 
pb?p ] oym^nr , Rovprnmentxi and educational infrastructures. There can be no 
©ore graphic demonstration, from my point of view, for the need for 
inprovi'S^-nt in math, &rienc« and technology education for our young people 
than t't»* line that is indicated by the dislocation that ia occurring on our 
doorst v And 1 say this not only in terms of what it implies in describing 
what th*» f tture job market will be, but alao in terms of the general need for 
a broad. y educated citizenry that can comprehend and then addreaa the range of 
prnbliMas of similar dimension that will face thia society in the future. 

Th* requirements of the local job market are unclear. Technological 
rhaiift** w*II as the restructuring of thia nation's manufacturing base (now 
rv.curnng in thp srens of high technology aa well as with our smokestack 
mdusrrte*) is happening so quickly that it ia difficult to develop effective 
aethers for determining the day to day, let alone the long term, needs for 
»perjil!v trained personnel. 
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It can be argued, howvtr, that the need lor - citiseory that hn 
»aaic ikilli io scientific inquiry, technology and critical thinking will bw 
vital to thia oatioo'a ability not only to compete in world «arktta, but in 
the preservation of our way of Ufa. It alio .boo Id bo stated that the 
currant pressing concaro with math/science and technology education mitt not 
overahadow the need for auataincd public and private a ere or istcrest io all 
araae of educational need: the arte, humanities, language and citieenehip 
among other a. 

' From my perspective, there are some rather simple actiona that ceo 

be taken by both the public and private aectore that could aiaiat io the 
improvement of math, science and technology education aa veil aa other 
diacipl inea . They are: 

at the federal level... - aaa iatance in the creation of better teach- 
ing materiala. 
" the provision of acholarahip aoniea for 
premising math/acience atudents who want to 
enter the teaching profession. 

- funding for xnaervice and summer training 
programs to be organised at the atate and 
local level. 

at the »tate le-el.,, - the adoption of math/acience requirements 

that provide a bo re organised and 
continuous experience for both the 
elementary and high school student. 

- fuods to allow for the development of "on 
the job" support progress for entry level 
teachers . 

- leadership in strengthening teacher 
education progress in colleges and 
universities. 

- Che promulgation of appropriate computer 
and information technologies. 

" the adoption of rigorous and equitable 
teacher certification standards. 

st the local !<>v*l... - the establishment of teacher retraining 

opportunities (the Schenley Teacher Center, 
a Pittsburgh Public School initiated 
effort, to prov'de this kind of service for 
all secondary teachera, over the next four 
years, is in its firat year of operation). 

- incentive programs that allow teachers to 
develop and carry out special classroom 
projects . 

- involvement with the local, civic and 
business aectors towards an agreed upon 
program of supportive initiatives. 

The fuccesiful experience of the Allegheny Conference on Community 
Development m Pittiburgh is one model of the kind of publ i c /pr ivste 
invol vea*>nt av*nr loned abt?ve. 
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The Allegheny Conference 1 a Education fund,* orgsnisad ais yeara ago, 
has tolicited private teeter aaaiataeee to carry out a aarica of efforta in 
aupport of the Pittaburgh Public Schoole. Tbaae efforta include a program of 
email grant a for teachera that haa provided apecial rceourcna for nstn and 
science educatora aa veil aa otfaara in toe acbool system. A local 
Partnership* in Education program linki 19 businesses, corporation* and 
nonprofit organ i sat iona to middla and nigh achoola for vide ranging program 
that in many inataocea focua on math, ac fence and technology. Rockwell 
International, Alcoa, Ueat iagtsouae Electric Corporation, PPC Industries are 
all Partnera and bring their conaiderable technical raaourcea to tbeae 
relet ionahipa. 

The f re~Engineer ing Prog ran (PREP) financed by local contributions 
providea academic aupport and summer school oppor t unit iea for minority 
etudenta intereated in engineering careers* A nav program earried out by 
Conservation Consult sntfi develops suaaaer intern oppor tun it iaa for oath and 
science teachera with local induatriea. Privately financed, the program 
allow* teachers to update their skills and become acre familiar with corporste 
needs snd requirements. Tvo yeara ago the Pittaburgh private sector helped to 
initiate the Governor's School for Chs Sciences summer program for gifted 
Peonsylvsnis students located at Carnegie-Mellon University* 

Though these efforts sre snail in scale, they are relatively inexpen- 
sive, bring new constituencies of interest to the issue of public school 
improvement snd develop progress that school systems would find impossible to 
finance snd sdminister on their own . 

The succes of our effort* in Pittsburgh haa led zo the development 
of a new national organi cai ion , the Public Education Fund,* Financed by the 
Richard King He lion and Ford Foundations, ita five year mission is to assist 
in the estaM ishaent of sore than 60 organirat iona aisilar to the Allegheny 
Conference Education Fund in urban communities scross the nation. 

In carrying owt this tssk in cities such aa Los Angeles snd Ssn 
Francisco, California; Decatur, Illinois; Wilmington, Delaware, Tutsoi 
Anions, snd Fsterson, New Jersey, we have found intereat in the improvement 
of «ach/»cience education for all young people to be an item of the highest 
priority. However, it should be noted thst math/ec ience initiatives sre but s 
part of a broader community sgends to improve public educstion in sll its 
aspects and foster effective snd sppropriste public/privste relationships* 

For instance, the first program of the newly-financed Los Angeles 
Educational Partnership is a oath/science teacher retraining effort that will 
send fifty 'master" teachers back into the achoola to train their peers, A 
generous grant from the Atlantic Richfield Corporation haa initiated this 
endeavor* The Los Angeles program slso will 'nclude small grants for teachers 
and a public information effort to improve th* image of the achoola in ''he 
rommum ty . 



•{Attached are a number of documenta that describe the activities of the 
Allegheny Conference Education Fund and the Public Education Fund.) 
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Tho CTC Corporstioo of Stanford, Connecticut recently enoouaced e 
$7*0,000 fellowship prograa that vil! imbli practicing aatheaotiee and 
acianca teachers to study Ch«ir fit Ids Indepth and MS thsir study in 
c laser ooa projecte. The progrsa trill bs operated in several etetee where 
school off ieisls hevo deaonstrstod s coo itmsat to improving public schools. 
Teechere vill bo given $2,500" groats for -tudy or ineervice trsioing follovod 
by so additional $2,500 to develop plons for taking what tbay hsvc Issrsod 
ioto tho claeerooa. 

In t losing, it has booa my experience both is Fittebogh sod on tho 
fistioool Isvsl thst ths busiooss sod corporate coeamniry hsi s dsvolopiog 
interest in porticipstiog io ths iaproveasnt of el»aentery sod second ery 
•due st ion. It is slso my experience thst this is on intereet thst is not just 
focused on reading, writing* ari thematic and gatting to work on ciae. It ia a 
concern about tho development of ths fully educated individual, a parson vho 
can achieve thair potaatial in tha workplace aa null mm io tha life of the 
nation. It ia also a concern with a future that vill require our children to 
live in a world that will change even faater than tha one a* know, I think 
that corporate and civic Aaerice recognise* thie challenge and ia prepared to 
porticipete in aeeting it. 

Thank you for ths opportunity present theee remark! to the 
Coaaittee. ' 

Mr. Walgren. Thank you very much, Mr. Bergholz. That is an 
interesting testimony. We will come back to it, and let s go on 
down the list then to Mr. Colker, 

Mr. Colker, Thank you. 

First, my own education was obtained in Pittsburgh entirely. I 
went to the public school here and I have gone to the University 
here. I have children who were also trained in our primary and 
secondary schools and my wife is a primary school teacher. 
f My own experience in hiring technically trained people for the 
past M) years is the experience that you have in a small company 
that is in very advanced technical areas. Our company designs and 
manufactures products that are used primarily in the aerospace 
and automation fields, and we employ a very wide variety of tech- 
nically trained people, from semiskilled people to do assembly work 
to very highly skilled engineers and scientists, 

We have found that for most of our employees we must provide 
specialized training; therefore we have internal programs that 
train our semiskilled people and the people in higher skill catego- 
ries We generally obtain personnel from technical schools and uni- 
versities, but even at that level we expect to provide a considerable 
amount of training. 

We provide training courses within the company and send our 
employees to universities or technical schools for further training. 

Our current and future personnel needs require that we have 
people with very good basic communications skills and reasoning 
abiliries and the capability of working more or less independently 
in a fairly exact way. 

We require these skills because the future direction of the work 
in our industry is that of an intellectual rather than a manual 
nature. We put very, very high emphasis on reasoning and ability 
to follow directions and we believe this emphasis will become even 
more pronounced in the future. 
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We also find that suf>ervision of our workers is an extremely 
complex job that I think will also grow to be much more complex. 

The skill requirements that we expect the schools to provide are 
very, very basic. At our lowest skill level, this would be the type of 
person we train for assembly. For skilled jobs, a high school educa- 
tion is required, and our emphasis is on the ability to read and un- 
derstand^ what is retd. Again we place a high emphasis on under- 
standing. 

This skill is very, very important. It becomes even more impor- 
tant as computers are taking over a greater part of the work that 
is being done in our company. We expect to train our workers in 
the specific skills that we require. If such a worker has the ability 
to speak */ell and to express his thoughts logically in writing, then 
this worker can advance Ho higher level jobs of a clerical or super- 
visory nature. 

For the next job level, where we train the worker to a higher 
skill level than that required for an assembly job, a good accurate 
knowledge of arithmetic is necessary. Here, we mean addition, sub- 
traction, multiplication, long division, fractions, and decimals, just 
the real basic things that many of us just don't learn. 

For yet a more advance^ level job, we would require algebra and 
most important trigonometry, and for the most advanced at a non- 
university level job we would expect some knowledge of differential 
and integral calculus. A knowledge of science, particularly physics 
with emphasis on laboratory experience, is also very helpful to us 
but not necessary. 

If the basic mathematical understanding exists, we can train the 
worker for a higher skill level job. 

All the skill" that we require are taught in the local areas of pri- 
mary and secondary schools and, again, we would like to emphasize 
that basic skills are the essential thing we look for We know the 
application of those skills is going to change very much in the envi- 
ronment of the future and we are prepared to train our people to 
cope with the needs of the future. 

We also utilize people who are trained in the conventional ma- 
chine shop skills. We operate a machine shop. Again, mathematics 
is required and some machine shop and more important, drafting 
courses in high school or technical school are helpful but again not 
necessary, because we operate a full machinist apprenticeship pro- 
gram, 

We also train workers in the grinding and polishing of optics. 
Here, advanced mathematic skills through trigonometry are neces- 
sary, and again the training for the specific job is supplied by us 
through an apprenticeship program. We do hire draftsmen and 
electronic technicians who have teen trained in technical schools 
in the area. Consequently, with our evaluation of the requirements 
tor high school graduates, we regard reading, writing, and mathe- 
matical ability as primary skills and drawing and electronic theory 
as the .secondary skills required. 

The electronic courses should be supported by laboratory work 
and, again we like the technical schools to concentrate on basic 
education. We will provide the training necessary for the employee 
to function in the environment of our company. 
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Summarising our skill requirements, reading and understanding 
what is read is necessary for all the jobs in our company. Supervi- 
sors must be able to express themselves clearly and in writing. 
High school level mathematics is required for all higher skilled 
jobs. The study of science and some technical school training is 
useful. With this foundation, the company is prepared to train 
workers. 

The company interface with the secondary schools and the uni- 
versities in this area is primarily that of recruiting university grad- 
uates. The company also becomes involved with the students before 
graduation through its summer jobs program and the participation 
of some of the senior company personnel as advisers to the univer- 
sities or teachers of courses. 

The company aim uses the area's technical schools and universi- 
ties for the continuing education of its employees. 

The company's position with respect to education is that the cur- 
riculum offered by most high schools, technical schools and univer- 
sities in this area is satisfactory for our purposes now and in the 
future. However, we believe that more care must be exercised to 
ensure that the students truly master the course material. We be- 
lieve that greater attention should oe paid to basic education and 
less to the development of specific skills which are going to become 
obsolete quickly in any case 

We are prepared to train the employees if they have the basic 
background in the skills that are necessary in our company. 

Thank you. ; 

[The prepared statement of Mr. Colker follows:] 
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TESTIMONY FOR THE COMMITTEE ON SCIENCE AND TECHNOLOGY 
U. S. HOUSE OF REPRESENTATIVES 

BY 

JAMBS COLKER 
PRESIDENT, CONTRAVES GO0U CORPORATION 

1 am James Colkcr, President of die Contravci Goer* Corporation, located in 
Pittsburgh, Pennsylvania and Charlotte, North Carolina. This company is engaged in 
designing and manufacturing product* of an advanced technological nature used to the 
aerospace and automation markets. We employ a wide variety of technically trained 
personnel who range from semi-skilled electronic assemblers to highly skilled en- 
gineers and scientists. We have Internal programs to completely train semi-skilled 
personnel but must obtain personnel tr. the higher skill categories from technical 
schools and universities. Even at the higher skill levels, we provide some training 
courses within the company as well as sending these employees to universities and 
technical schools for further training. Our current ami future personnel needs require 
people with good basic communication skills and reasoning ability and the capability 
of completing work assignments in an exact way without a large amount of super- 
vision. We require this because the future direction of work in our industry is that of 
an intellectual rather than a manual nature. Reasoning and the ability to follow 
directions exactly will become even more important in the future than they are 
today. Supervision of workers will also grow more complex. 
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The skill requirements foe our workers are very basic Foe our lowest dill levels, wc 
retptirc a Mgh school education with emphasis on the ability to read and understand 
what is read, ^e expect to train this worker in the specific skills we require, If 
such a worker has the ability to speak well and to express his thoughts logically in 
writing, advancement to higher levels jobs of a clerical and supervisory nature Is 
possible. For the next higher job level, a good accurate working knowledge of J 
arithmetic is required. This must include addition, subtraction, multiplication, long 
division, fractions and decimals, For yet a more advanced level job, wc would 
require algebra and trigonometry and, for the most advanced level for a non-uni- 
versity graduate, we require some knowledge of differential and integral calculus. A 
knowledge of science, particularly physics with laboratory experience, is helpful but 
not necessary. If the basic mathematical understanding exists, the worker can be 
trained by us. Ail of these skills are presently taught at the area primary and 
secondary schools. 



mathematics is required and some machine shop and, more important, drafting courses 



machinist apprenticeship training program. We also trajnjwojker>Hn~~fte grinding and 
polishing of optics. Here, the advanced mathematical skills through trigonometry are 
necessary and, again, worker training is provided by our company. 

We do hire draftsmen and electronic technicians who have been trained at technical 
schools. Consistent with our evaluation of hi#> school graduates, we regard reading, 
writing and mathematical ability as primary, and drawing and electronic theory as 
secondary skills. The electronic counts must be supported by laboratory work. We 
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like the technical schools to concentrate on basic education and we expect to provide 
the training necessary to function in our company. 

Summariaing our skill requirements, reading and understanding what is read is 
necessar/ for ait jobs. Supervisors must be able to express themselves clearly and in 
writing. High school level mathematics is required for aD higher level skilled Jobs. 
The study of science and some technical school training is useful. With this foun- 
dation, the company is prepared to train workers. 

The company interface with secondary schools and universities is primarily that of 
recruiting university graduates. The company also becomes involved with the students 
before graduation through its summer Jobs program and the participation of some of 
the senior company personnel «j advisors to the universities or as teachers of 
courses. The company aisd uses the area's technical schools and universities for the 
continuing education of its employees. 

The company's position with respect to education is that the curriculum offered by 
most high schools, technical schools and universities in the area is satisfactory for our 
purpose now and in the future; however, we believe that more care must be exercised 
to insure that the students truly master the course mat-rial. We believe that 
greater attention should be paid to basic education and less to the development of 
specific skills that, because of rapid technical growth, sow become obsolete. We are 
prepared to train the employee in die skills necessary to work in our company. 
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Mr Wam;k*:n. Thank you very much, Mr. Colker. That is a par- 
ticularly interesting perspective, coming from a company that is so 
specifically focused in the highest of technology areas, and yet loud 
and clear comes through He need for good basic skills and ability 
to be trained at a later tin *. That isn't quite the perspective we get 
from many people who w^ t the work force to spring to full bloom 
from the schools themselves. 

Mr. Colker. In our industry that just doesn't happen. 

Mr Walgren. Dr. Gottlieb, you may proceed. 

Mr. Gottlieb. Thank you very much for the opportunity to be 
here and to offer my opinions. 

I would like to say at the outset that I am not an expert on edu- 
cation but I do have some perspectives and some opinions that I 
think might be useful, and I would like to say that my perspectives 
have been formed Ly my having been at the Westinghouse Re- 
search and Development Center for some 25 years now. 

As such, I have had an opportunity to have a fairly good view of 
the overall technical activities of the corporation and also to come 
in rontact with a large number of technical people, both older ones 
who have been trained some time ago and also very recent gradu- 
ates who have joined us. 

Another activity that I am involved in is with the Westinghouse 
Science Honors Institute, This is a local program that we at the 
R&D center operate for high school seniors in Allegheny County. 
This program consists of a series of lectures that are given between 
October and March on Saturday mornings. 

The lectures are given primarily by scientists from the research 
and development center but we also have a few speakers from Car- 
negie Mellon and the University of Pittsburgh, and they include 
demonstrations and question and answer periods. 

Overall it is a very, very successful program with relatively good 
participation from the high schools in this area. 

The good news that I would like to break that I have seen from 
this program is that of the roughly 250 to 300 students that we see 
each year that are selected on the basis of applications that call for 
SAT scores, a brief essay that the students write, giade point aver- 
ages, recommendat ions, I can say with great pleasure that the very 
best of the students we see in the high schools today are just as 
good as they ever have been. There has been no deterioration in 
the quality of the very best of the students. . 

The negative side/l have to say that we send out applications to 
approximately 100 high schools in this area, and we get a response 
from about HO percent of those high schools. Apparently some 40 
percent don't even see fit to respond to this program, which is a 
very excellent one with very good recognition, which is absolutely 
free, for nothing, and yet only 40 percent of the schools won't even 
take the trouble to respond. 

Tthink this is representative of an attitudinal problem which, in 
my opinion, is fundamental to a lot of the problem? that we see in 
science and math education, 

Let me turn now to what I think 1 believe to be the needs of the 
work force within a corporation like Westinghouse. First of all, I 
think it is obvious certainly to everybody in our corporation and I 
think to anybody who has closely watched the corporation in 
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recent .war*, that w«* art- undergoing dramatic changes in the char- 
acter of our industry. 

We art- moving away with startling speed from conventional 
manufacturing and going more and more into the new technol- 
ogies. If that needs to be underscored for people in the western 
Pennsylvania area, only within the past few weeks hundreds of 
jobs have been terminated in the Westing house Switch Gear Divi- 
sion. This is merely symptomatic of the movement away from con- 
ventional manufacturing. 

Now, fortunately for the corporation, new activities are arising 
very rapidly in other areas, but the skills of the people who will be 
involved in these new areas unfortunately do not coincide with the 
people who are being laid off from the manufacturing areas of the 
country. 

The new thrust of corporations like Westing ho use will involve a 
hierarchy of people with skills in science and technology at the 
highest levels. There will, of course, be Ph.D. level scientists, engi- 
neers, those people will be very highly trained. They will have post- 
graduate education in their particular disciplines, but I would like 
to emphasize that lower down on the hierarchy of technically in- 
volved people there will be managers, technicians, information spe- 
cialists, accountants, purchasing agents, sales people, whatever. 

All of those people will be required to have at least some level of 
literacy in technical areas, in science, .in mathematics. 

Now. the levels of ability that will be required for those different 
positions will, of course, vary dramatically. Obviously, one does not 
expect the same sort of educational background from all of these 
people, but I do wish to emphasize that on one or another level 
some degree of technical literacy most certainly will be required. 

Now, having said that, you might expect me to make a plea for 
even more involvement of science and math in the public school 
educational curriculum. Let me say why I don't believe that to be 
the highest priority. 

I can make some personal observations from the contacts that I 
have had with newly hired engineers into the corporation who are 
at the relatively high level of skills in the technical professions al- 
ready. They have been well trained in theft professions. 

In mv role in the Westinghouse Science Honors Institute I see 
certainly the very best of the high school students in this area, and 
yet my observations are this, primarily, that their communication 
skills are poor. Those are the very best people that I see in our edu- 
cational system and yet my overall observation is that their com- 
munication skills, their writing ability, their speaking ability, the 
ease with which they can express themselves not only in technical 
ideas but in other ideas as well, is poor. 

I see a large amount of written documents that these people gen- 
erate and the writing skills are at an abysmally poor level. Now 
something is very, very wrong with the system that is producing 
this level of ability in the communications skills. 

If I were to make up a list of priorities that I would like to see in 
the educational system to fill the needs of our industry in the 
future. I would say first and foremost what we require is, I would 
like to say a return. I can't really document that this is so, bufl 
would like to see a movement toward rigorous academic discipline 
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not only in math and science, but in every course of study that is 
given m the public school system. 

I think what needs to be developed is respect for and the habit of 
rigorous thought. Now, I .have two children who have gone through 
the educational system. One is in the middle school now. One is a 
senior tn physics at the university level who wants to "major in 
physics in graduate school. 

They have had good science backgrounds, but my personal obser- 
vation from what they have been through in the public school 
system is that' the academic rigor is lacking terribly in, I would 
say, most of the other courses of study that they have been exposed 

I think that the writing skills need to*be seriously addressed, not 
on!/ m English. I.think that writing as a skill should be taken seri- 
ously in every course of study. If you look at what is required now 
by way of evaluation for science course, for example, and many 
other courses as well, it is not written composition. It tends to be 
multiple guess types of examinations. 

Well, there are reasons for that, economy of time. It certainly 
mafew i it easier for the teacher. It does nothing to develop the writ- 
ing skills of the students. 

Now, why are writing skills so important? I believe that they are 
so important because good writing requires clarity of thought It re- 
quires analytical skills. Those are the tools that will not become ob- 
solete no matter what the future holds for us in industry. 

Finally, on my list of priorities, as has been very well document- 
ed in these hearings already, is the need tor math, science, comput- 
er courses at all levels of ability. I think that we are fooling our- 
selves if we believe that science can be presented on anything other 
than an elitist basis. 

Science has always been an elitist enterprise. I think that the 
very best of our science students must be exposed to a level of 
course work that will be unattainable for the large majority of stu- 
dents in the public school system. 

On the other hand, there should be course work tailored to every 
abil.ty level science we would hope to provide employment in our 
economic system for people at all ability levels. 

Now. again, what I would like to emphasize is that the academic 
training that is required in all courses, which rigor and analytical 
thinking is held in high esteem, I think that those skills will be 
transferable eve.i to highly technical professions. 

For example I can tell you that in one of our Westinghouse divi- 
sions that deals with computer aided design and computer aided 
manufacturing, which is primarily using occupations in computer 
programming, a great deal of programmatic time is requi.ed to de- 
velop those. 

The people involved in developing those programs are by no 
means all graduates of engineering schools or technical professions. 
Many of them in school majored in English and languages or what- 
ever. I hey are. without doubt, very intelligent, capable people by 
virtue of the course work that they have had in their educational 
backgrounds in things like English or whatever. 

They have developed the tools; namely; clear thinking, clarity of 
expression. Those are th? basic tools for good computer program- 
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ming, nut a course in hanic or algorithms which may be obsolete in 
the future anyway. 

Finally, I would like to make a few comments on what I think it 
is that industry might do to help fill the gap in science and math 
education, 

I would like to say that there are tremendous resources available 
in industry, especially in industries like West ingho use, which has a 
very, very large number of technically trained people. This is a 
treasure house* of educational resources that is on.'y being barely 
scratched. 

The Westinghouse Science Honors Institute is merely one exam- 
ple of how those resources can be used. As is presently constituted 
it is available only in Allegheny County. It is available to about 100 
schools Eventually, each year only about 250 or 300 students end 
up participating. It is a high level elite type of activity. 

Nevertheless, there are other industries in the Allegheny County 
area that do have similar resources that I think would be more 
than happy to assist with programs of that nature. 

I think that programs like that not only could be extended to in- 
clude a great number of students, I think that they could be ex- 
tended to he offered to teachers as well. 

lx»t me say, though, on a negative side of that, that our lectures 
are open to the h*gh school teaching faculties as well as the stu- 
dents We do invite them. I would be embarrassed to tell you the 
low numbers of teachers that will ever show up at these. Again, an 
attitudinal problem. 

I think another measure that could be taken for industry to help 
in the education of science and mathematics is to use not only cur- 
rent industry personnel but retired people as well. There are huge 
numbers of engineering, sc ; ence and mathematically trained people 
in industry who are retiring every year that I know would be de- 
lighted to participate in some way in secondary school education. 

1 get asked this, the possibilities about this being available to 
them any number of times by my retiring colleagues at the R&D 
(enter. Yet, a* things are presently constituted, there is no mecha- 
nism for taking advantage of the willingness of these people who 
are not only technically trained but who also have the advantages 
of age, wisdom and experience thpt they could somehow bring with 
them and give to the students. 

In addition to programs like that I think that it would be possi- 
ble for current technical employees to be available for teaching for 
a day, for a week, for a month, for a semester, whatever, in the 
public school system. There are many people who would be, al- 
though they have no formal college training in secondary school 
education, they have within them the skills that are required for 
teaching, 

I really don't think that they need any formal training in teach- 
ing pe, se. 

Now. we have done one here, there are programs like that bf one 
of our people from the R&D Center going to a local school system 
for an extended period of time, and I must tell you, they have not 
been entirely welcome. Again, an attitudinal problem. They t a nd to 
be resented by teachers, faculty, whatever. 
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I think that there may he a problem in that industry people like 
that may develop a sense of, shall I say, insecurity w public school 
personnel. It's an attitudinal problem. There surely must be some 
way of overcoming that. 

Finally, I would like to emphasize again this attitqdinal problem. 
Another program that Westinghouse has teen running for 43 years 
is the Science Talent Search. This is a highly prestigious program 
that operates on a national scale to identify exceptionally talented 
high school seniors in science and math. 

To give you an idea of how elitist this program is, 54 alumni of 
the Westinghouse Science Talent Search are Nobel Laureates. This 
is a highly prestigious program. 

Each year 40 high school graduates are identified as finalists in 
this and then 10 are winners of rather nice scholarships. In all of 
the 4;i years that this program has been operating there hes never 
been a winner from Pennsylvania. 

Now, there are many reasons and, mind you, Pennsylvania is the 
headquarters State of the corporation, and never has there been a 
winner from Pennsylvania. 

The winners have been concentrated from schools in the New 
York area. Bronx High School, Stuyvesant High School, and other 
geographical areas. These are schools that are devoted to excel- 
lence and I think that it is the devotion to excellence that is very 
largely an attitudinal problem that, in my perception, tends to be 
lacking in areas like the Pittsburgh area. 

From my own personal contacts in connection with the Wasting- 
house Science Talent Search and making it more available to stu- 
dents in the Pittsburgh area, I have more often than I would care 
to say encountered a certain degree of hostility from high school 
teachers, again who would rather not be threatened by this elitist, 
excellence-seeking program. 

I think that there is a certain degree of comfort that is derived 
from mediocrity, and this is an attitude that I would like to see 
dealt with on some level or other. 

Thank you very much. 

[The prepared statement of Mr. Gottlieb follows:] 
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SUMMARY 0* STATEMENT TO CO^RCSSIONAL COMMITTEE ON SCIENCE AND TECHNOLOGY 

H. Gottlieb 
Westin&house R&D Center 

Industries such as the Uestin&houss Electric Corporation X represent on 
this pane., are in the nidst of revolutionary chance, in which their ability 
to thrive, indeed to survive, will depend upon their adeptly to a fiercely 
competitive technological environment* The products of these industries will 
clearly gravitate more and nore towards sophisticated new areas, and sway from 
conventional manufacturing. This shift is creatine * need for a work force 
able to deal with the demands of such new l chnologies ss roicro-eiectronica, 
robotics, bio-«n£ineerine , information processing, etc. This work force may 
represent all levels of activity, including highly trained PhD scientists, 
engineers, managers , technicians and sales staff. Our success in the coning 
decades, *n<t our capability to provide meaningful employment to large numbers 
of people, requires this work force to be literate in science and mathematics 
at least to the level at which they must function* It is, therefore, in the 
interests of industry to promote programs to improve the quality of science 
and nath education; such programs ere also s crucial interest of econ "Ucally 
depressed areas whose future will depend upon attracting new industries* I 
wish to address here sone particulars of what we perceive as our needs, and 
some ways It. which we can contribute to their fulfillment. 

I hav? stated that we are in the nidst of revolutionary change, and It 
is perhaps just that process, rapid change, that best Characterizes our 
present situation. We are coning to realize that this process will. If 
anything, accelerate In the future. It is vital for our educational system to 
prepare students for change, to have the adaptability to cope with new 
and unfamiliar ideas. Chir young people will be poorly served by beinc 
narrowly trained for jobs that will be obsolete within a few years. 
Fortunately, such preparation is consistent with the training required for 
hif,h AchLrvenent in science and math, since the basis for both rests 
upon a foundation of analytical thinking and acaderic discipline. I do not 
mean by this that it is necessary for every student's program to be top 
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heavy with science and math counts (although a reasonable minimum should be 
required of all) out that the highest degree of academic discipline should bo 
i net tiled in all students. This is sadly lacking today in our schools} we 
find a turf sit of courses with little intellectual content. By contrast, it 
is well recognized that such rigorous programs as foreign languages have all 
Tut disappeared. It night be asked how training in foreign languages, for 
example, might contibute to a person's employabiiity in later life. I would 
answer In response that it is well documented that many successful computer 
programmers were, in fact, non-technical majors j in studying their subjects, 
they also acquired the ability to think analytically and with clarity, the 
fundamental tools of good computer programming. 

A sadly neglected ttomaln of education, of great importance to a 
technologically oriented economy in which the creation and transfer of 
information are basic, are the communication skills, writing and speak inc. a 
marvelous idea is useless unless it can.Jjsj. effectively comunicated to 
others. The usual vehicle for accomplishing this is the written report, and 
yet my experience with even the relative high achievers among high school 
(and evsn college) graduates, suggests an appalling inability to conetruct a 
conprehensible English sentence,. Why is our own language not being 
effectively tought in our schools? Even the technically schooled will have 
dininished value to industry unless they possess at least a minimum of 
writing ability, since the only way of learning to write is to write, it is 
important that our schools require more, that it be critically evaluated, and 
that the rules of grammar be enforceed. 

I wish to emphasize with the examples I have given above that I believe 
the nost basic need of the educational system in serving a future 
technological society is not to replace the curriculum with ever more science 
and mathenatics, but to demand intellectual discipline of everything 
that is taught, to instill respect for use of the mind. Unless this is done, 
great numbers of our young people will be destined to find no meaningful 
place In our future economy. Having said this to establish what I believe to 
be basic to our educational needs, I would like to turn to question of 
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th* science and rk*th cjrt totlufi. 

The newly evolving high technology industries will be staffed by people 
whose functions will extend fron the Mchest levels of basic research, for 

which advance,! r.iaduate decrees will be required, to laboratory and workshop 
technicians whose hands will brine to actual realization the results of that 
basic research. i-Tiilc? the need for a sound hi r,h school science and math 
background may be self evident tor s professional scientist , it is also a 
crucial nee. I for the student whose entry level to work >iay be nuch lower , if 
he is to have the opportunity for neanincful contributions and eventual 
a ivancenent . Currently, vait nunbers of students never take any science 
01 nath course* it all, tor a variety of reasons. Clearly, it is not fpasible 
tu expose st'j Jf r.L i nt all abilities to the sane science courses, but even 
those wit:) lower interest and ability should be required to take a well 
tftrurtttted rmirsf, tiilnred to their level. The needs ot such students can be 
*crveJ t,y a svivmv sn.j ruth curriculun which recognizes these differences. 
This is not to -ay that a *tiivwi of low intelligence should bt« attached to a 
lower tier s< 1 < nurse; it nay be appropriate for very hijjh ability 
stu'i««nts whfise a^ah^Mr Interests lie elsewhere. What is important, however, 
is thai. e.tt:!» student -say lea**** hl/*h schuol with at least a minimal 
ippierlal iun .-1 SL'lenre * Since every graduate will he a citi/en, he will 
f-artirifa' in derision.*; rer.ardinr, technological and scientific Issues, nany 
of whi^h ate iu'vir.i m; of ;.ar.inount importance. For those students who will 
'oil »w t-dTrrrs \:\ sci<*r.re in1 engineering, the quality ot the offarinr.s is in 
nnr 1 of * - jowpnenT . 

l'hc .)Vf , r'.,'i-'l"ln i ; "»»j1> of work that conpanios such as tfest iri{*house will 
»*efif»ratH in t Ur ! tr*. 1 will *»nf,inecrlnc oriental. All on^ineer**^ 
"1Juf.1t li.n t«>iav . s very v.r.Mv conputer odsOil. oven chose areas that are not 
c-ir.puter direct .Mi Vrry iatp.e nun Lets of college students are now pursuing 
'»nr,ineer*nfi curses, and the numbers will probably increase in the future. It 
L:, , therefore, l-,p.»rt.int tr> enhance the computer literacy of our h i school 
*»( 't'h'iit *• . " J fj 1 *» r,.»f mly i-'jmrtanf i 'T thns»* who will Income engineers, hut 
*»v<»n t!i»»se who w J ! ] iht'^.i 1 «?»*rret at in:, fir librarians. L'ord piocc*j>slnp, and 
int »rnati'.r r^crw^'ai will fall into their domain as well. Computet literacy 
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enconpaj ses not only sophisticated proerar&ni nf, , but also computer usage. 
Every high school student should be exposed tp «v least a rainiroura level of 
co,iput'?r usa^c (above the level of video ganes). An occupational hazard 
engine ?rs have always suffered is technological obsolescence a few years 
after graduation. With the rapid pace of new development, this obsolescence 
can proreed with renarkabie speed > ^his is a^ravated by the hi&h decree of 
specialization required by the current engineering curriculun. This makes it 
doubly inport*nt for high school students to leave with a sound , general 
bar 1 / ground in sclenca and nath so that they will have the tools with which to 
adapt to new technologies, as the naterial they nay have learned in 
enfiinnc r Inr; school be cones outnoded, 

t."hile there are Islands of science teachinc excellence to be found 
in the secondary schools, the overall systcr, is in disrepair. The price we 
pav i ..; ihin is 4 *.oss of talent to societyj the tiny minority of highly 
r,ifted jn'l mtivated students will probably be successful regardless of the 
•juality uf the! i science courses, but those who need the extm push to 
arhieve ti.-lr full potential are left out. The nain Lnsredi*»nt lacking in 
hif.h •piaiity science teaching i« qualified, notivated faculty, and the 
atjfcjsj'ht'r*' tii supjijit it. There is nuch controversy over the question of how 
to o)in'\t this sir u.it ion , with no clear resolution on the horizon. There are 
neasurr-s that wn in Industry can adopt to help, but basic refom will be 
needed m acnieve levels of science and nath teaching quality we understand 
to t.irri«»i out in countries such ac Japan, Uo recoenixo that many foreign 
educational system, s-icfi as in Japan, are far nore elitist and competitive 
tnan k*out'l arrnptatile in the V, .., but the lon^ ran^e health of the U„S« 
«or>n)--\ My rciulm a ..real or r.\«»n' of t)w available resources to be devoted 
to t*r Welupr.ent t > f excellence. Tr" challenge is to do t'ois in a nanner 
that ss pereelvpd to be V,th desirable and equitable. Science and 
rathe tat ics have aivavs been elitist, and wil* so continue, naKinf, it 
inevitable that relatively few will participate in advanced offerings with 
«» ,r -r.ridinr, teacher-.! j}<! facilities. 

",h»* de'Miid'i placed upon the education system to achieve the ains of 
improved instruction in science ind nath are enomous, perhaps impossible, 
h» Nv.innlnr -iust be ~ ( ade imediately . There are ways in which industry 
( .in hrt;., wjrh pr»v.ri'.s aire i dy in place which could so expanded, and new 
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programs chat could be established, for example, Ncstinghouss has sponsored 
Che national Science Talent Search for over 35 years, a competition for high 
school seniors in which aO i/inners are named each year, and awarded 
scholarships. This is a highly prestigious award with wide recognition in the 
science community. It it, however , exceedingly selective, but very 
successful in identifying outstanding ability at an early ace; five STS 
alumni have received Nobel prize*. On a more modest level , the Center 
sponsores the Westiushouse Science Honors Institute* an annual program of 
Saturday morning lectures given to about 27S high school seniors selected 
fron about 60 Pittsburgh are* schools. The lectures are presented fey 
scientists fron Westinghouse and from neighboring universities, and are given 
on a voluntary basis. Westinghouse underwrites the administrative and 
incidental costs of the Institute. The purpose of these lectures is to expose 
tne atudi'ots to professional scientists, who are chosen on the basis of their 
ability to conroinlcsto well with students, in order to promote their interest 
in careers In science and engineering. Other industries with research 
laboratories have iecently begun similar programs, and the response has been 
good. Still nor* use could be nade of the enor mui teaching resources that 
might be made availat'le fron industry. Advance*! \ ^ruction for high school 
science teachers c^-ild be offered, perhaps coupled with summer Internships at 
research laivr.it nr Irs. Industry scientists and engineers might be loaned to 
schools for brief, or perhaps oxtepded periods of tine to teach advanced 
courses, or to participate in other ways. An untapped reservoir of potential 
science t*»achlnr: talent nay be available if a mechanism for allowing retired 
professionals to teach could be found. There are many such people who would 
welcome an opportunity of this kind to renain active after retirement. 

In sunrwry, our :ipw industries will require pcrsonell at every 
occupational level to be minimally literate in science, nath and computer 
usage* Successful advancement will go to those who have acquired the skills 
necessary tl > a iapt to rapid technological change; these skills will rest upon 
a foundation of rigorous, analytical thinking, qual'tics that must be applied 
to the entirp academic program. Industry has educational resources in science 
that should be exploited by the schoc sy&'.emj number of programs are 
already in plic** # ani these s!>ould be expanded. 
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Mr WAliiftKN It's almost enough to make you want to resign 
from Congress 

We passed a note here that says you have to work on your sons 
for the Westinghouse science talent. I am beginning to wonder 
what sort of models or what do we pursue and how do they absorb 
that, and in many ways the congressional function. You can't quite 
define it as the pursuit of excellence to put it that way, although 
perhaps it should be, but that we never had one from Pennsylvania 
amazes me. 

I have been to the function that they have at the end of each 
year and it never struck me that there was no one from Pennsylva- 
nia , 

Well, I appreciate very much that testimony and enjoyed it. We 
will come back to it 

Let's turn to Mr. Swickline. 
Welcome, Dan. 

Mr. Swickline. Thank you, Chairman Walgren, Ms. Bach, Er 
Brown I was sort of hoping that your aide. Ms. McCormick would 
be here She wouldn't take no for an answer. 

f felt at the time when she asked me to come that I wasn't quali- 
fied or could add substantially to the information you were receiv- 
ing, but after listening to those three gentlemen I am convinced of 
that, but I would still like to sign her up as a steward for my local. 
She is quite convincing. 

A little background on myself. I am the president of CWA Local 
2;>»i 1 represent five separate contracts. I negotiated primarily 
Western Electric employees and the shop and warehouse and in- 
stallation divisions. They since divested and changed their cotitles. 
I am still not used to that and I will stick to the old, if you don't 
mind 

I also represent an interconnect company which deals in installa- 
tions of telephone and telecommunications equipment, an electrical 
company, an electrical contractor and a construction firm. So I 
have sort of got a wide range of work groups. 

Iii all of those work groups the basic education requirements are 
a high school education. The electrical contractor himself, he, at 
times, has hired employees that have technical training at one of 
the local technical schools. In the Western Electric groups, as has 
beer, .e practice in the whole Bell System, which I am familiar 
with, they like to moid their own employees in their own fashion. 

The groups that I presently represent have been reduced so 
much in size, at one time the Western Electric installation group 
that I represented was oat) installers. There are presently 96 left. 
Of the warehouse and shop men of 220 of them I presently have IS 
under contract. 

In the State with my brother local ; n Philadelphia, we at one 
time 10 ye.irs ago represented approximately 1.800 employees just 
in the Bell System alone. We now represent about 830 combined in 

both locals. 

Again, to get back to my background. I have been an officer and 
a steward for W years and a president for 17 years, and I have 
never seen our industry so distraught. It is not quite chaos but con- 
fusion especially because of divestiture. 
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in particular the installation division, probably the most skilled 
employees in the Bell System, their skills were acquire through the 
Western Electric Co., sending individuals to various schools 
throughout the country. 

The types of equipment that they presently install basically don't 
wear out, and if something does require maintenance a computer 
tells the maintenance people what has to be replaced. It is not re- 
paired; it is replaced as a unit. This requires even less skill. 

At one time, and just 10 or 15 years ago, it used to take my men 
upward of a year to install a central telephone office. The maxi- 
mum time today for the latest electronic switching systems equip- 
ment is no more than IT weeks. It depends on the amount of tele- 
phone lines that go into that central office, some as little as f> and 

0 weeks they complete central offices. 

Competition is eating in, but 1 have a small interconnect compa- 
ny The interconnect company nself has changed hands at least a 
half dozen times in the 10 years I have had them under contract. 
They are presently owned by a conglomerate. 

My own personal opinion is the only reason they bought them is 
fur ♦ax purposes, because that telecommunications market rises 
and falls so quickly and there is so much competition that they 
have* a hard time keejping their noses, so to speak, above financial 
water. 

In your letter that you sent to me where it says the current and 
future personnel needs of your company and industry, the group 
that I am more familiar with is *he Western Electric group, they 
haven't hired since 1070 in Pennsylvania alone. Nationwide in 1070 
we had H2.1MM) employees in the installation division alone. Today 
we have 1 11, .">00 nationwide. 

As 1 told you. in the warehouse and shop in the Pennsylvania 
Avenue plant there are IS employees left there out of 220. That 
building has been sold and I expect the lH employees to be phased 
out wit in the next few months, 

In the interconnect industry, and I am pretty familiar with that, 

1 also had a cable TV under contract until they went bankrupt. 
There is such a glut of electronic skilled ex-employees, laid-off em- 
ployees in Pennsylvania and in particular western Pennsylvania 
that ihey have very little trouble getting skilled employees. 

In particular, the MCI Corp. is picking the cream of the crop of 
ntv laid-off Western Electric employees. There is hardly any need 
to retrain and most of the interconnect companies throughout the 
country are doing just that. 

If a Bel! unit has a layoff the interconnects are those people be- 
cause they are so skilled and have been trained so well. 

As far us future hiring in the Western Electric. AT&T technol- 
ogies group incorporated network systems I doubt if Western Elec- 
tric will do any more hiring 

The ll.oOO we have nationwide are more than sufficient, and 
lately we have been negotiating, or I have, lately with management 
just on bringing in temporary help, They don't want to hire full- 
time help or even in the category parttime because with part-time 
help they are required to give fringe benefits. 

What they want to hire now is temporary help, hands to do the 
heavy labor work, which there is not much of, and then tern inate 
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them as quickly as the job in done on a one-job basis. Some of our 
locals and in particular in the Far West have gone through this 
progress. They have agreed to hire temporary help for no more 
than <i months, and on a job-by-job basis. 

The only fringe benefit they are entitled to is a holiday, if a holi- 
day should fall any time during their work period. They start at 
the minimum and if they should stay long enough to reach 3 
months and they would acquire another upgrade in pay, which is 
only about a dime. 

Necessary work skills, as I told you before, and I am familiar 
with every phase of the telephone industry, I know the local presi- 
dents quite well and I know the type of hiring that did occur at one 
time in the Bel! System. 

The Bell System likes to train their own regardless of whether 
it's a Bell lineman or a Western Electric installer or an AT&T 
craftsperson, hey prefer to train their employees in their own 
mold and at their own schools with hands-on types of training. 

As far as the other companies that I represent, the electrical 
firm I told you about, if h > hires, and in this market in Pittsburgh 
he has no trouble hiring electricians that have been laid off in the 
nulls and factories with lots of service and a lot of electrical skills, 
so he's got a free market, an open market to pick out the best. 

I just recently negotiated a contract with him and his major 
demand was to reduce the starting rate so that he could hire these 
people at a lower rate thun I normally had written into the con- 
tract 

Interface As far as the Western Electric Co., they never did asso- 
ciate in any way with the local schools. Unfortunately, it probably 
would have helped the company more than the schools. Bell, I am 
not that familiar with them approaching local schools. I know that 
both Bell and Western Electric do have a national scholarship and 
unlike this gentleman there was one local resident, one time in all 
I he .'iO-some years that I have been associated with Western Elec- 
tric, that has won the scholarship: 

1 hate to be so depressing That was one of the reasons why I 
didn't think I should be here, but it's the truth in our industry, the 
electronics industry especially in telephone and telecommuncia- 
tions 

We have got too many employees. I can't add nrich more to that. 
Thank vou 

Mr Wau;kkn. Well, 1 think that that may be more important 
from a testimony standpoint than almost any other finite observa- 
tion xhiji can be made, Vou, of course, sev firsthand what the work 
force has experience and particularly in. an area where certainly 
technical skills are required and yet your testimony fits hand in 
glove with the other gentleman's that it is not so much what is 
coming out of the schools that is being required at this point. 

There are skilled people out there waiting ^nd not finding. And 
to tin* degree that we do have pickup in our economy, they will 
find themselves as qualified as anyone and it is a difficult commen- 
tary on our time that it is so depressing in the sense of numbers, 
hut I can think of nothing more real and nothing I would rather 
have in the record more than that kind of a statement about where 
the work force is today, particularly in this part of the country. 
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And I am not so sun* that we are that different from other parts 
of the country. Other parts of the country have a smaller base from 
which to build, but those who have gone to look for work in those 
parts of the country have come back to Pittsbrugh saying that 
there isn't anything there that wasn't here. 

So I really do appreciate your perspective on that. I think they 
lend a real undercoat of reality to this whole record. 

I think that is a remarkable series of perspectives and state- 
ments. I was particularly interested in the idea of communication 
skills and those who were in here earlier, some of the other wit- 
nesses, particularly Father Lang from the Pittsburgh Diocese, was 
saying be sure that you think of the whole range of educational 
skills as you go ridii g off in the pursuit of science and mathemat- 
ics. 

I know one word you used in your testimony, Dr. Gottlieb, was 
the writing skills were "appalling/ 1 

Mr. Gottlieb. What is so shocking to me is that I see the very 
best I don't see the average or the lower levels. I can only imagine 
what the level of skills is like in these large numbers of people who 
will somehow have to make their way in the work day world after 
they get out of school. 

Mr Bkiuuioix I think the one thing that is interesting, however, 
and I think as in many previous instances what is happening in 
some school systems is kind of happening in advance of all of the 
expressed concern on the national level about the issue. 

I am struck by the fact that in a few years I have sensed a real 
change in the Pittsburgh school system around that issue. My chil- 
dren are coming home with writing assignments now that 1 had 
hoped they would have had before. I think this represents a recog- 
nition in the community that these communication skills are at the 
heart of what this whole period of educational reform is about. 

Mr Walcjren. I guess that is a very basic skill and can only be 
taught with some appreciation for rigor and discipline in the sense 
of ideas and in the sense of the trend back to basics would help 
give you a platform from which to start that. 

At the same time, it is a broadly based skill that can be devel- 
oped in almost any specific discipline and carried from discipline to 
discipline and so almost any good educational program would bv ; \d 
that skill 

Mr (Jottmkb. I think the reason that I have come down so hard 
on that particular issue is that especially within the past 2 or $ 
years what I have come most to be impressed with as the over- 
whelming characteristic of our technological and economic system 
now is not just change but the rate of change, the body of informa- 
tion that a student comes out with even in engineering school 
today in o years may be entirely obsolete, and unless that student 
comes out w^h skills that are transferable, he is going to be lost. 

To emphasize that just a little bit more, I can relate to you one 
phenomenon that is happening at the R&D Center now at Westftig- 
house. One of the divisions of Westinghouse that no longer exists is 
the lamp division. We don't make lamps anymore. There was an 
entire group at the R&D Center that was devoted to lamp research. 
These were Ph.D. -level people with a very high degree of skill, 
very, very intelligent and competent people. 
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All of a sudden that activity was stopped at Westingthouse. 
Those particular skills, at least, were no longer required. In order 
for those people today to arrive at the R&D Center they had to 
very, very quickly learn other things and how to do them. 

Now, people who are narrowly trained without the flexibility of 
adapting to a rapidly changing environment arfe going to be very 
unhappy 10 years from now. 

Mr. Bkrgholz I think, however, that this has to.be viewed in the 
perspective of the issues that were raised at the other end of the 
table. What we have happening in terms of change is th.t a whole 
group of people who are coming out of the manufacturing side of 
things are now looking at a future that offers them jobs at mini- 
mum wage in nonskilLd positions. 

We are in the middle of change in the whole notion of education, 
it can put you into a middle-class future. We may be looking at a 
future that includes more jobs at MacDonald's than it does jobs at 
McDonnell-Douglas, That is another concern 

We _ have a vast group of people coming out of manufacturing 
who literally have no place to go in which they can maintain the 
standard of living to which they had become accustomed. 

Mr. (oi.kkk The statistics show that service jobs are growing 
and manufacturing jobs are decreasing and that's something that 
we all know Again, though, from the standpoint of the technical 
employee, of technically trained people, if the person is well 
trained in the very basic things without specialization, then the 
flexibility of retraining is much, much greater. We can take the 
employee ;ls. Dr. Gottlieb said, and move him into another job if he 
really has a basic training. But if he just knows one thing and 
knows it by r«>te, he doesn't understand it, and then it's very, very 
difficult to retrain that employee. 

So, that is why when we hire people we look at what the basic 
education is like And, again, we say the same things that Dr. Gott- 
lieb said. We look primarily for good skills in reading and writing 
and speaking. Those are the basics and they, as I said, are going to 
be 'more and more necessary as we work with computers, as we 
have to express ourselves exactly with the computer and get an 
exact message from it. 

Mr Wau;kkn. Well, we have several generations of people who 
were not ^iven that signal by the society. The society wanted 
highly skilled manufacturing process people and now, as Mr. 
Swickline says, 'We are replacing the part, we are not repairing it, 
and the manufacturing process and even the construction or assem- 
bly process has been so shortened by different work methods and 
different assembly methods that those jobs are just no longer there. 

Mr. Colker. But other jobs have been created, but the other jobs 
are of an intellectual nature. That is really the difference. We cer- 
tainly have more people working with computers today than we 
had 10 years ago. and it's an enormous amount. And if you try to 
hire people trained in those disciplines, the people with experience 
in those disciplines, you find you have great difficulty. 

We lave people working in other disciplines that didn't exist 10 
years ago. Those people are in great demand, so there is job 
growth. 
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Mr f idiTi.iKH I think &\p example of that that I have come across 
wen within our corporation is the following: A large amount of 
secretarial work, and maybe I shouldn't call it secretarial work, 
hut dealing with manuscripts involves word processing. In my view. v. 
this is a skill that should be taught as typing should have been 
taught a few 'years ago in the high schools 

We find now, that there are relatively few secretaries who are 
willing to learn to do word processing in the offices now and that * 
the people who tend to be most skilled are the ones who have gone 
through very recent turning to acquaint them with the machinery 
and the techniques of word processing, 

It seems to me that that is but an example of a generalized kind 
of skill that ought to be taught to practically everyone at the high 
school level and it wouldn't be all that difficult to do it. 

Mr Waij;kkh. Why do you think that they resist learning it? 

Mr (jotti.ikh. Resistance to change. I think it's exclusion and the 
expression of the narrowness of the education that they have in 
tt.f p-tst been exposed to 1 think that they are ill-equipped to deal 
with ( hange as perhaps most people are, those other ones that I 
happen to have come in contact with. But I think that that's 
merely ,* svmptorn of a larger overall disease, the resistance to 
change even when change is inevitable. 

Mr Coj.kmc Hut when you deal with something like word proc- 
essing or any computer-based job. you are expecting the person to 
do something exactly. It has to be exactlv right. It can't be almost 
right It has to In* exactly right, and I think that whether it's re- 
sistance to change or what I find, that when we try to introduce 
things like that to employees who have been doing things another 
way. many of them don't have the discipline of thinking that way, 
It's not that they can t remember the instructions, but they are not 
used to the logical thinking that is required to use the instructions 
on a word processor 

If* a completely different way of thinking. If you type in the 
normal way you make a mistake, you erase it, and you correct it. 
In the word processor, if you made a mistake you go through a cer- 
tain set of instructions on your word processor. You get in the 
mode and you change it and you go on. You can't do it almost, You 
have to do it exactly It's a different way of thinking and, again, I 
would disagree with Dr. Gottlieb. ft 

1 wouldn't want the person trained in the word- processor when 
thev come to us. I would wapt the person trained in basic reading, 
understanding I would want the school to have taught the employ- 
ee to do things in an exact way and really complete them, not 
almost complete them, and then I would say, OK, that person will'' 
be easy to tram on the word processor, 

We can sen J that person to a school that word processor manu- 
facturer runs and in 1 week he will be able to run it. But a person * 
who is used to not being exact in the way they think and not com- 
pleting things pmperly. not finishing- their assignment in school, 
will never learn wo; J processing, and 1 think that it's the problem 
of attitudes and a problem in the way people do things. * 

Mr Wau;re\ \our business requires tha f you do it exactly. As I 
have seen the lenses they grind and that you must do it exactly o^ 
it won't work 
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Mr. Colker There is only one right answer. Almost doesn't 
work 

Mr Walgren. Let me ask Mr. Bergholz. Do you think there is 
the ability to call forth a greater public funding for education? I 
gather that part of the public community, the mimeographed 
sheets and public awareness is really designed to sell the institu- 
tion to the jpublic so that the public will give effort back to the in- 
stitution. We see in Utah they are saying: "Give me a tax in- 
crease," and in Utah, it is a very viable, politim! issue because of 
the sense of family in the Mormon cultur? -*nd yet you really 
wonder when you deal with 14 percent of a community like Pitts- 
burgh is there the ability through public relations to develop an 
appreciation for the need? 

Mr. Bergholz. It is not just a matter of public relations. I think 
public relations is used to bring some new people to the table and 
to begin to attract a different kind of leadership to the issue. I am 
struck by the fact that though the corporations didn't end up 
taxing themselves in California in order to improve I le State fi- 
nancial situation for the public schools that the California roundta- 
ble was instrumental in leading a charge toward improving the 
school finance situation in that State and that roundtable is essen- 
tially the business leadership of the State and somehow their atten- 
tion was attracted to the issue and they helped to put forward leg- 
islation that made for productive change. 

You see that happening in the State of Washington and North 
Carolina where Jim Hunt the Govenor has put education on the 
State agenda. 

I think that in Pennsylvania we would be hopeful of attracting 
the interest of the Business Council of Pennsylvania to that issue, 
but I am convinced that the involvement of the private sector as 
important as it may be to provide some funding, its real impor- 
tance is m building a constituency that can lead to change. 

Then another thought to Dr. Gottlieb, apparently Westinghouse 
runs an effort that does reach out, but vou indicated that other 
companies could get involved in that and yet apparently there is 
still just Westinghouse. 

Mr. Gottlieb. As far as I know, in this area, Westinghouse is the 
only one that does it. United States Steel, up until a few years ago, 
had a similar type of program at their research laboratory but For 
reasons that may be more or less obvious, they choose not to do it 
any more. Nevertheless, there are many, many technologically ori- 
ented industries in the Pittsburgh area that are staffed by people 
who could do this very well. 

I might say, by the way, that in the few years that I have been 
operating the Westinghouse Research Development Institute, I 
have got a number of inquiries from different geographic areas 
around the country starting up similar programs. There are pro- 
grams, for example, at locations where there are Government lab- 
oratories like Fermilab in Illinois. Any place where there is a con- 
centration of technical people who have a possibility of doing this 
and it is already being done elsswhere in the country. 

Mr. Bergholz. One of the things that is going on here, and I be- 
lieve you have a document describing some of it on a more limited 
scale, is that Westinghouse as well as Rockwell and Alcoa and PPG 
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are all involved in an adopt-a-school program on a smaller level 
That is also providing some summer opportunities for a wide range 
of kids in schools that are adopted by these corporations. 

Mr. Gottlieb. We have a feature of the Westinghouse to be given 
an examination at the end of it and we select the two top places in 
that examination and they are given summer internships at the 
R&D center and invariably they are exceedingly talented students. 
They have always been since we have teen doing it and they turn 
out top quality work and that has been a very, very nice feature of 
our program and what 1 would like to see done is some mechanism 
for making internships available to high school faculty to kind of 
bring them in to an atmosphere where they can have their batter- 
ies recharged. 

Mr. Waujren. And yet your Westinghouse lecture is open to 
them and they don't come. 

Mr. Bkrgholz But I think you have to put it in some perspec- 
tive. It is awfu! easy to knock ail the teachers. Clearly we have 
some problems there, but I see an awful lot of good things going on 
in classrooms. Most teachers who are not working a full 12 months 
are working 10 months and having to work somewhere else so the 
offering of non paying situations doesn't have the same appeal. 

Mr. (Jottlikb. 1 didn't say nonpaying. When I say internships, 
presumably that carries the possibility. 

Mr. Bergholz. You were mentioning the Saturday morning type 
of program. This is beginning to happen in Pittsburgh. There was a 
model started in Cleveland that provides a stipend for math and 
science teachers who go into corporations to do special individual 
work under the tuteli ^e of somebody in the corporation. 

Mr. Gotti.ikb. I think it is an excellent idea. 

Mr. Bkrgholz. We had five placements last summer and we will 
be happy to do more. 

Mr, Gottlieb. I would be glad to see that expanded. It is an ex- 
cellent idea. 

Mr. Walgren. Ms. Bach. 

Ms. Bach. I^have only one observation to make. I can remember 
in the late 1970 s when I was teaching graduate school being criti- 
cized by my students in an undergraduate course for passing back 
papers with a failure for all these people who pduldn't spell correct- 
ly and I was told at that time that spelling WSSn'fc important; that 
phonetics, if they could sound it out, that was fine and I said that I 
hadn't taken that foreign language in a while and that if they 
wanted to pass my course they had to be able to spell and they 
were very irritated by it, but I can recall when I was going through 
school myself that the science majors were criticized highly for not 
being able to articulate properly, that they were too technical and I 
am sorry to say it sounds as if not only the science students may 
not have mastered the art of articulation, but now it seems that we 
have all brought ourselves or the students or the system has 
brought itself down a couple of notches and no one seems to have 
mastered verv well the art of articulation. 

That is really my closing observation. 

Mr. Walcren. You know communication skills, the thing that is 
most challenging about most jobs is that you are limited by your 
communication skills and you can see people succeeded. How diffi- 
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cult is it to re main the chosen person to lead a group of employees 
that is having such retrenchment but fjr tremendous communica- 
tion skills? I know in my own situation the limits are really wheth- 
er you can t communicate the way you want or you can always do 
it better. So certainly the educational system ought to be recogniz- 
ing that and I certainly wish I could do it better. So it is a constant 
challenge. 

But I do want to thank all of you on behalf of the committee for 
your time and your interest in this. I think we have some threads 
in here that are very interesting and good for our education and 
awareness here in a community like Pittsburgh of the problems we 
see and the progress that we are making and how far we have to 
go before this system really serves the people that we hope ulti- 
mately it will serve. 

So thank you very much for your interest. 

Mr. Walgren. The last two witnesses. Dr. Lauren Resnick, the 
codireetor, Learning Research and Development Center, University 
of I ittsburgh, and Dr. Julius Brown, Allegheny County Community 
College. J 

We were grouping people together. Let me ask the two of you to 
come forward and we will proceed. 

Let's start out with Dr. Resnick and I understand that you have 
a time problem and I do apologize. These hearings have a way of 
taking a lot of time and that is my fault. 

Please proceed. 

STATEMENTS OF DR. LAUREN RESNICK, CODIRECTOR. LEARNING 
RESEARCH AND DEVELOPMENT CENTER. UNIVERSITY OF 
PITTSBURGH; AND DR. JULIAS R. BROWN. ALLEGHENY COUNTY 
COMMUNITY COLLHGE 

Dr. Resnick. That is all right. In fact, I enjoyed that preceding 
discussion enough that I am not terribly concerned even now about 
the time. 

As you know, I am Dr. Lauren Resnick. I am a professor of psy- 
chology at the Un/versity of Pittsburgh and also codirector with my 
colleague Robert Glaser, who I believe testified before this commit- 
tee about 2 yearf, ago. of the Learning Research and Development 
(enter. 

Our center is a place in which experts from a number of fields 
come together to do fundamental research and applied work on the 
improvement of education and I will try to give you some flavor of 
that. 

You have a.<ked me to speak about the role of learning research 
in improving education and the articular role of our 'center in 
that effort. 

I am going to speak about a type of research on learning that 
forms part cf a new discipline that has become known as cognitive 
science. Cognitive scientists are drawn from varied disciplines in- 
cluding psychology, linguistics, computer science, and others as 
well and together they are investigating problems such as the 
nature of scientific and mathematical knowledge, the characteris- 
tics of expert problem solving in many domains, the ways in which 
people understand ana produce written language. The ways in 
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which previously acquired knowledge and skill can influence the 
ability to learn. 

To summarize, the large and growing body of cognitive research 
on learning is beyond the scope of the 10 or 15 minutes available 
here so let me just make three points that I think are crucial for 
today s discussion. 

The first is that most of today's research unlike learning re- 
search of a decade ago and before is now concentrated on how spe- 
cific subject matters and specific domains of skill and competence 
are learned- And so for the first time f virtually, we are developing 
a body of scientific knowledge about how mathematics is under- 
stood and learned, how science is learned, how people think as they 
write and in each discipline, in each subject matter in school, you 
might say. This kind of work is going on, in some areas more than 
others. 

What that means is that this research on learning is much closer 
than past forms of learning research to being directly relevant lo 
educational and job performance questions. 

The second point is that cognitive scientists are concerned with 
the nature of high-level processes of reasoning and thinking in 
each of the fields that they study. We are beginning to develop a 
strong basis for education that will be not just in teaching of specif- 
ic knowledge but in creating a citizenry able to learn and think on 
its own, a point that responds quite directly to the conversation at 
the end of the pnnreding panel. 

The third point is that research is now beginning on the effects 
of different kinds of instruction on knowledge and on abilities to 
reason and learn and this means that the cognitive science re- 
search community is directly linking theory to educational practice 
rather than leaving that link to others. 

The cumulative effect of all of this research has produced a rela- 
tively fundamental shift in our conceptions of learning. A recent 
article that I wrote, published in Science magazine, entitled "Math- 
ematics and Science Learning, a New Conception/' provides as 
good a sumhiary as I am able to provide, so I call your attention to 
it. 

In fact, it has already been read into the Congressional Record 
on May tt, IJWrt, by Congressman Brown of this subcomm: *?e. But I 
have left you copies to make it easier to find. 

What seems most useful for me to do now is to expand that dis- 
cussion and to focus on how thi$ new understanding of learning is 
beginning to provide a basis for improved education. 

First of all, our research is oii how people learn and understand 
mathematics and science. I stress mathematics and science because 
I was asked to I quite agree with the concern for other forms of 
skill, especially in the communication areas and we work there as 
well. But this research in math and science, as an example, is pro- 
viding a basis for more carefully and more usefully defining what 
it is that we want to teach. In other words, we have a much better 
way, or are developing a much better way, to be more accurate, of 
saying what it is that people really need to learn and how it is 
likely that they will learn it. 

In addition to specifying objectives for education in more precise 
and useful ways, these cognitive analyses of mathematics and sci- 



1.96 



/ 



ence learning can also provide a basis for new and more useful 
forms of testing. This is especially true where we are concerned 
with problem solving and understanding in other than the routine 
skill performances that ma) so quickly be outdated. 

This has been one of the hardest jobs in testing and it is a criti- 
cal one for evaluating how our educational efforts are succeeding 
and for diagnosing the skill and knowledge of individual students 
' during the educational process fcu that the instruction can be adapt- 

ed as precisely as possible to their status and their abilities to 
learn. 

, Second, work on problem solving, reasoning, and how people 

st idy and learn from textbooks is providing more and more refined 
ideas about exactly what the differences are between people who 
lea-n easily and those who have more difficulty. This, in turn, is 
beginning to provide a basis for new ways of teaching that are 
showing 2o;ne real promise in improving learning skills in those in- 
dividuals who are potentially competent learners but who have not 
been doing well in school. 

Third, research on how people understand what they read is pro- 
viding guidelines for the rewriting of textbooks in science and in 
other disciplines as well so that they are more easily understand- 
able and easier to learn from. 

And finally, cognitive research is providing the knowledge we 
need to make deep educational use of the power of computers. 
Computers are, of course, extremely popular in education right 
now and are offered as virtually the panacea in some circles. How- 
ever, most educational applications of computers are failing to use 
the real capacities of those machines. 

Recent cognitive research is showing how computers of the kind 
that we can expect in schools within just a few years can be used 
as intelligent tutors that tailor presentations and requests for re- 
sponses to the immediate status of the student. There is evidence 
that intelligent tutors of this kind can make very substantial dif- 
ferences in learning, for example, in certain parts of high school 
mathematics, and we are now beginning to build them for elemen- 
tary school topics as well. 

With that as a general statement of the field as a whole, let me 
forus for a moment on my own center's particular role, in the field 
of cognitive science and instruction. Let me begin by noting that 
we i\re widely recognized as a leading institution in this field. This 
is reflected not o*' % ~ 9 in our research program but also in a variety 
of activities that on in our center. We edit a major journal in 
the field. Conferences are held regularly that attract scholars and 
.practitioners from many parts of the country and the world. Visi- 
tors /come from all over the world to work with us. That gives a 
flavor, but it is our specific research and development activities 
4 that bring all those people to us. And I think those are activities 

which you all know about. 

I have given you a list of the titles of various projects that are 
now underway or recently completed just in the fields of mathe- 
matics, science, and technical skill learning. Each of these projects 
has been supported by funds from the Federal Government, either 
the National Science Foundation, the National Institute of Educa- 
tion, the Office of Naval Research, or in a growing number of 
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eases, some other armed service branch since the armed services 
have major educational concern for their recruits, 
[The list mentioned above follows] 
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Leaning Research and Development Center 
Mathematics, Science and Technology Skills Projects 



Mathematics 
LearnL-ig In Geometry (ONR) 
Learning Algebra (ONR) 
Concepts of Addition and Subtraction (NIB, NSF) 
Teaching Computational Skill and Mathematical Understanding (NSF) 
Problem Solving in Mathematics (NIE, NSF) 
Learning Decimals and Fractions (NSF) 
Teacher Knowledge of Math Curriculum (ME) 



Science 

Expertise In Physics Problem Solving (ONR) 
Development of Students' Knowledge of Mechanical Principles of Physics (NIB) 
Micro-Computer Based Instruction Modules on the Laws of Motion (NIB) 
Naive and Expert Theories in Elementary Physics (NIE) 

Professional & Technical Skills 
Expertise in Radiology (ONR) 
Spatial Engineering/Interpretation of Engineering Drawing* TOftR) 

Problem Solving in Political Science (NIE) 
Measurement of Proficiency in High Technology Tasks (AIR FORCE) 
Problem Solving In Basic Electricity (NAVY) 
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Dr. Rksnk'K. Ah you can see just from scanning it, we are doing 
research on most of the major topics of the school mathematics 
curriculum, and on several important parts of the science curricu- 
lum We are also extending our research to several kinds of technical 
skills that are called for in fields of work that may not require 
college degrees but do require highly trained technicians. 

Some of the projects listed here are what one would call funda- 
mental research; that is, work that is to uncover the nature of 
thinking and learning in the area studied. Other projects are di- 
rectly concerned with new ways of teaching. For example, we have 
worked extensively on the problem of how to teach primary school 
arithmetic in a way that allows children both to learn to compute 
and to understand why computations work the way they do. 

We have developed a series of computer-based lessons that seem 
to be a very effective way of doing this kind of teaching and that 
have been very well received in .*st schools and classrooms. In 
physics we work both on computer-based instruction, for example, 
a computerized laboratory that allows students to design and run 
experiments on the laws of motion and on ways of conducting class- 
room instruction so that students are forced to confront the mis- 
conceptions about physical science that they inevitably bring with 
them. That is somewhat documented in the list that you have. 

This same interaction between fundamental research and in- 
structional experimentation characterizes our work on professional 
;ind technical skills A particularly interesting aspect of the work is 
our study of what teachers, especially elementary school teachers, 
understand of the content that they are teaching and how they use 
this knowledge while they are actually doing the teaching. 

These studies will soon provide the basis for some new approach- 
es to training teachers in mathematics and science, and perhaps 
other disciplines. To try out these training ideas, we will conduct 
summer training institutes for teachers and will also build some 
computer-based tutors for teachers. 

Now, in describing this partial list of our center s activities I 
have already told you a good deal about how we disseminate our 
work, which was another of the subcommittee's questions. We con- 
sider it our task to move from the laboratory to actual trials of in- 
structional ideas and to develop prototypes of the kinds of instruc- 
tional materials that would be needed to support those ideas. So we 
develop and test instructional materials of various kinds ranging 
from handbooks for teachers to advanced computer programs. 

We teach at training institutes and, perhaps most important in 
many ways, we give lectures and demonstrations both to educators 
and o'her researchers all over the country. What we don't do is try 
to disseminate our work directly to many schools; that is, other 
than to those schools with which we cooperate in the development 
and trials of our teaching and instructional prototypes. Instead we 
collaborate with other organizations, both public and private, 
whose main mission is to disseminate materials, techniques and 
ideas for improved teaching. Those can be schools of education and 
regional educational laboratories and so on; but particularly impor- 
tant, because of the influence they have and because they repre- 
sent major infusions of private myney, are the educational publish- 
ers of various kinds. We serve as general consultants in the design 
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of educational publishing programs and in that way bring to bear 
on those efforts the broad knowledge of instruction that we are de- 
veloping at our center. 

We also work with publishers as our various prototypes are 
ready for wider dissemination. We work with them to bring these 
programs and other materials into an attractive and economically 
feasible form for schools, and to market them throughout the coun- 
try. 

I would just like to close on one point that refers back tc the pre- 
ceding discussion. In addition to agreeing with the general tenor of 
the closing part of that discussion, that math and science and tech- 
nical competence cannot be separated from general communication 
skills, I would like to stress that there is an agenda for mathemat- 
ics and science education that is not tied to the job market. It is 
tied to the need for a citizenry that can live and mak° t itelligent 
decisions in a society that is inevitably going to have to auke hard 
decisions in which scientific and technical information is involved. 

We have to think about educational programs in the science and 
mathematics area in those terms as well; and, although I haven't 
stressed it in this particular presentation, that is a very strong un- 
derlying aspect of what we do. And it is one of the reasons 'hat, 
although we do some work in the development of professional and 
technical skills, we have chosen to concentrate our efforts on edu- 
cation at the elementary and secondary levels, for all of the learn- 
ing population, not just the college bound and particularly gifted. 

Thank you, 

[The prepared statement, plus attachments, of Dr. Resnick fol- 
lows:} 
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Mr Chairman, members of the Committee, I tm Lauren B Resmck, Co- Director of 
lite Learning Research and Development Center (LRDC). em) Professor of Psychology at the 
University of Pittsburgh I nave been asked So speak to you today about the r< e of teaming 
research in improving educatfon-cspeciairy m mathematics and science— ano jbout LRDC's 
particular role in this research and improvement effort. 

For crti/ens anxious to Improve education as quickly as possible, it is not always 
dear what rote research on learning can play It is argued that if vie tnemed teachers more 
thoroughly, devoted more in- school time to mathematics and science, and implemented 
tougher requirements and examination standards-en Of which are things we already know 
how to df~then we could return Amenct to its former high standards of educational 
achievement However, when we refcet on the real nature of educational goals, it becomes 
apparent that we have inherited theories and practices that ire inadequate to the 
educational tasks we now face 

The heart of the matter is that we are today trying to make it possible for almost 
everyone to meet standards of educational performance that once were expected of e much 
smaller segment of the population We want to raise the levels of participation without 
sacrificing our traditional standards of excellence. This aspiration poses a complex new task 
for educators In the not-so-tfrstant past, many problems of education were solved by 
selection If individuals did not team with ease and study with enthusiasm, rt was acceptable 
to drop them from the educational effort Today, educators must solve these problems 
through instruction 

Although a relatively weak science of education was tolerable as long as we sought to 
teach only the willing and particularly able, we need better-developed knowledge of teaming 
and teaching processes if we are to meet our new goaf To be maximally effective, 
educators-Me other professionals- require a theory to guide them and tools to rulp them in 
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their work fhey need the same kind of scientific foundation for Wiw work as U>c teological 
sciences provide for the fteld of medicine and the physical sciences provide for engineering 
Only with such a foundation can we proceed beyond what mt now know how to do to the 
higher levels or educational performance to wroth mt aspire 

The science of learning 19 the foundation for education it is through research on 
learning that we can hope to provide the theory and tools that educators require It Is 
research toward the science of learning as a foundation for teaching to which ! will address 
the remainder of my testimony The research I wMl speak about is part of a new scientific 
discipline known as awuUrf scanrt Cognitive scientists- drawn from such varied disciplines 
gj psychology, linguistics, and computer science-are exploring in detail the processes 
involved m the acquisition of high levels of human capability They are investigating 
problems such as the nature of scientific and mathematical knowledge, the characteristics of 
expert problem solving, the ways m which people understand and produce written language, 
and the ways in which previously acquired knowledge and skill can influence the ability to 
learn in the past two or three years, the wider availability of powerful comp iters also has 
begun to create a community of researches working on the implications of intelligent 
technology for instruction and learning 

S iman/ing the large body of cognitive research on learning is beyond the scope of 
these . rrmarks However, there arc three characteristics of current cognitive research 
that n» >fce a particularly relevant to education and thus to the concerns of this Committee 

f irst. contemporary rognrtive research is largely concerned with how specific subject 
matters are learned Instead of developing general principles of learning that often seem 
difficult to apply to particular branches of learning, cognitive scientists are studying the 
teaming of particular branches of knowledge tfm^and they are doing this in collaboration 
with eiperts m the fields being studied We are thus, perhaps for the first time, developing a 
substantial body of scientific knowledge about how mathematics is understood and learned, 
and about how people think and learn in the individual sciences 

second, cognitive scientists are interested in the nature of high-level processes of 
reasoning and thinking in the fields they study Problem-solving abrlities and critical thmk'ig 
skills are at the heart of cognitive research We are beginning to develop a healthy 
foundation for education that goes beyond the teaching of specific knowledge- that is, for 
education that can create a citizenry better able to learn and think on its own 

ihird. researchers are beginning to study in detail the effects of different kinds of 
teaching on human competence !n the process, they are discovering more than ever before 
atn>ut the nature of learning itself All of this means that we are dmcUr Mmg cognitive 
theory to educational practice 

1 he cumulative findings from research of this kind have produced a fundamental shift 
in our conceptions of learning I have described the substance of these emerging conceptions 
m an article published last Spring in Sctt$ct magazine The article, entitled 'Mathematics 
and Science I earning A New Conception,* was read into the CongrtssMHi Record of May 3, 
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I9S3. by Congressman Brown of this Committee Rather than attempt to recapitulate in 
already br icf statement. ! append a copy of the articte here (attachment l). ami turn m my 
remarks to suggesting more prcctscjy now cognitive research on teemng is beginning to 
provide a basis for improved education ! will outline four areas Hi which we are aVeady 
beginning to see changes based on cognitive research 

first, cogmtive research on mathematics and science teaming ts providing an 
important basis for specifying m a more useful way than before exactly what it is that we 
should try to teach in these disciplines it may seem odd to suggest that we need 
psychological research to arrive at a definition of what to teach in mathematics or science, 
yet that seem* to be the case what the cognitive scientist is able to discover is how people 
build up intuitive theories in mathematics and science— nature ways of understanding and 
teaming m these subjects Many natural intuitions are mathematically and scientifically 
sound- although they are often Quite different in form from the intuitions t*et trained 
mathematicians and scientists develop Other natural intuitions are mathematically and 
scientific ally incorrect, but by studying them m detad we of en discover that they are based 
on elements of correct knowledge It is important for educators to know about both kinds 
of intuitions-those that are correct and those that are not- as they plan instruction The 
correct mtuiUons can provide a basis for budding new knowledge in students by starting 
with whit the student already knows The incorrect, but equally nature), intuitions also are 
important, for we must find ways either to block their development or to hefp students to 
confront and correct them 

Second, cognitive analyses of mathematics and science teaming can provide the basis 
for new and mure useful forms of testing, especiafly the testing of understanding and 
problem- solving skills Comparisons of uptrt and mm* understanding and performance 
suggest how we can distinguish more clearly between students who really understand a topic 
and students who are only repeating statements on which they have been drilled Mat «g 
this discrimination is one of the most difficult tasks that test designers face Yet it <« 
critical for evaluating how educational efforts are succeeding Good tests also are needed to 
diagnose the knowledge of each student so that teaching can be tailored to the individual 
An elegant eismpic of diagnosis based on detailed cognitive analysis is a computer-based 
system that, using a child's performance on a small number of arithmetic examples, is able 
to decide precisely what misconception the chrfd has about' how to perform subtraction 
With tr»5 diagnosis m hand, teachers can precisely target their teaching to the child 

Third, cognitive work on problem solving, reasoning, and how people study and learn 
from tests is providing refined ideas about exactly what the differences are between people 
who learn easily and those who don't This, in turn, serves as a basis for new methods of 
teaching that are showing real promise in improving the learning skills of those students who 
are potentially competent learners but have not been doing weft in school For example, a 
recent research program has discovered methods of teaching children to question themselves 
and to monitor their own understanding as they read This instruction has been shown to 
improve quite dramatically the reading comprehension of apparently backward middle school 
students Research on how people understand what they read is also providing guidelines 
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for rewriting textbook *-~<n science and in oilier <fcsciptroes-so that teats are more 
understandable and easier to fear n from 

Fourth, cognitive research is providing the knowledge we need to make significant 
use of the power of compters Computers are, of course, very popular m education right 
now However, most educational applications fail to use the real capacities of the kinds of 
computers that we can expect to have in schools In the nzst future The most common use 
of computers in schools todajr id fur •dftfl and practice" on routine procedures and 
knowledge This can be of substantial positive benefit However, it does not reafly take 
advantage of what computers can no to adapt to individuals and to teach more complex and 
flexible kinds of thinking «nd pr ob lem solving 

Recent cognitive research ts showing how computers can be used as mu&gm mm 
Intelligent tutor ng programs use a model of expert uerformence, along with a mini-model of 
the performance o 1 the student who is working on the machine, to tailor Presentations and 
requests for responses to the student's immediate status Both the expert and the student 
models in these tutors are based on cognitive research on learning There is evidence that 
intelligent tutors of this kind can make very major differences in teaming subjects such as 
high school mathematics The full potential for intelligent tutors in teaching school svbjects 
is just beginning to be studied 

f have been describing the broad spectrum of cognitive research that is providing a 
socnMc basts for education This effort, and the development and testing which 
accompany it, is being conducted at research centers around the country As is 
characteristic of all scientific research, cognitive research depends on active exchange and 
collaboration among a number of centers and laboratories Within this network of scientific 
eichanRc. my own Center (LROC) ofays a central role This role is reflected in a variety of 
activities, such as journal and book editing, conferences, and visiting scholar programs that 
mobilize and Tocus attention of scholars from throughout the nation and the world on 
questions relevant to education Although these communication activities are important, it 
is our highly productive senior scientists and their specific research and development 
projects that attract the viators and sustain the publication efforts. These are the 
activities that will be of most interest to this Committee. Let me describe some of them 

This list (attachment 2) shows the titles of a number of LROC projects now 
underway or recently completed rn the fields of mathe. and science learning Each 
project has been supported by funds from the F&ttrti go* *omem>-cither the National 
Science f oundation (NSF ). the National Institute of Education (NfE), the Office of Naval 
Research (ONR), or another branch of the arrrted services This list gives some sense of the 
range of what we are doing A similar *t could be provided for our work in reading, writing 
and other areas of the school curriculum As you can see, we are doing research on most of 
the major topics of the school mathematics curriculum and on several important parts of 
the science curriculum We also are extending our research on the nature of learning and 
expertise to %Uz :.,nds of technical sk.Ms that are called for in fields of work that may not 
require college degrees, but do require highly trained technicians 
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Some of tlie projects ksted tre fundamental research projects Soch projects mm to 
uncover trie nature of thinking end tcsrnmg m the fret of study Other projects are more 
applied They are directly concerned with new ways of tetching-ways that are direct 
outgrowths of the theories of thinking and teaming that we are developing For example, we 
have worked extensively on the probtem of how to teach primary school arithmetic in a way 
thai allows children both to learn to compute and to understand why computations work as 
they do Our work is showing Mat understanding why computations work is fundamental to 
being ab*e to go on to the next levels of mathematics without undue difficulty We have 
deve topeo a series of eomputer-b&sed lessons in primary school arithmetic that seem to be 
very effective in this kind of teaching and that have been very wefl received in test schools 
and classrooms 

In pnysics, we have worked both on computer-based instruction and on more 
effective forms of classroom instruction For example, we have developed a computerized 
"laboratory" that allows students to design and run experiments on the taws of motion We 
are also studying ways of bringing students to confront and correct thei> misconceptions 
about trie laws of mechanics and motion Tms work is based directly on our studies of how 
novices and experts in physics solve problems— the different kinds of knowledge they draw 
on and the different kmds of reasoning processes they use The same interaction between 
fundamental research and instructional experimentation characterizes our work on 
professions}! and technical skills 

A special aspect o # lROC's work rs research on what teachers— especially elementary 
school teachers-understand of the subject- matter they are teaching and how they use this 
Knowledge mhdt they are actually teaching Just as wa compare expert and novice physicists 
and technicians to arrive at an understanding of expertise in those fields, we compare expert 
and novtre mathematics teachers to understand what it means to be an expert teacher in 
that subject T hese studies will soon provide the basis for some new approaches to training 
mathematics and science teachers To try out our ideas, we will conduct summer training 
institutes Tor teachers We also plan to build some computer-based tutors for teachers 

In describing some of our research and development activities. I have already told 
you a great deal about how a Center such as LfiDC disseminates its work We consider it 
our task to move from the laboratory to actual trials of instructional ideas, and to develop 
prototypes of the instructional materials that are needed to support these ideas Thus, we 
develop and test instructional materials— from handbooks for teachers to advanced computer 
programs we run teacher training institutes, and we give lectures and demonstrations of 
our work to educators and other researchers all over the country. 

We do not try to disseminate our wo'k directly to schools, beyond those that 
cooperate with us in the development and trials of our instructional prototypes Instead, we 
collaborate with other organizations, both public and private, whose major mission ha to 
disseminate educational materials, techniques and ideas Particularly important among 
these groups are the educational publishers LRDC works very closely with several different 
publishers, both of traditional textbooks and of the newer computer-base^ instruction*! 
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programs We serve them as general consultants in the des*gn of educational publishing 
programs, thus bringing to bear on their efforts tftt broad knowledge of learning and 
instruction developed at our Center We also work with publishers as our various prototypes 
become available for wider dissemination, to see that they are presented in an attractive and 
ecoRontcaUy feasible form. s&d to market them throughout the country 

Through the interplay of cognitive research, development, and dissemination 
activities such as those competed it LRDC, a rigorous scientific basis for learning and 
education is emerging It is this foundation that can provide America with the resources 
needed to improve standards of educational achievement for our people I am encouraged 
that those in attendance today recogniie the urgency of our need in mathematics and in 
science, and in other subject areas as welt And I thank you. Mr Chairman and members of 
the Committee, for holding this hearing and for providing me the opportunity to discuss the 
crucial role that learning research plays m our nation's effort to meet the great educational 
challenges we now face 
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Mr. Wausrkn. Thank you very much. 

Let me just ask if we can focus on what must lie at the heart of 
the learning process and recognize that the steps that the learning 
involves, do you expect that that knowledge will change our way of 
going about it very dramatically in the next 10 years? 

Dr. Resnick. It could. This is, as I have tried to convey, a rela- 
tively new area of research- It is booming, but it is new and the 
accumulation, while impressive when you make a list, hasn't yet 
begun to really fully come together. That is, the different pieces of 
scientific work still need to be joined and there needs to be a lot 
more work. There are important hints that some Quite fundamen- 
tally different ways, say of teaching elementary school mathemat- 
ics, might be much more viable, but I am not ready to say so yet 
and think that it would be wise for others to wait just a little bit. If 
we are able to make important contributions to bit-by-bit improve- 
ment, we are not waiting until the whole story is in until we begin 
to work on the immediate needs. On the other hand, a m^jor reor- 
ganization is a big thing to ask, and until we have very strong evi- 
dence that there are importantly better ways to do things, we are 
going to be cautious. But there are interesting things that are hap- 
pening that could point in those directions. 

Mr. Walgren. Is the National Science Foundation playing a cen- 
tral role in stimulating this area? 

Dr. Resnick. It is, again, ad a result of the fiscal 1983, to a small 
extent, and especially the fiscal 1984 budget increase which went to 
funding for the science education directorate- You will find at the 
end of the science article a call for help in that very area. I don't 
speak causally, but it does look like that call is being heeded as a 
result of so many people's concern for mathematics and science 
education. 

Yes, I think the National Science Foundation s role is crucial, 
and I hope that it will continue to oe supported both in the science 
education directorate and, as is now being done with much smaller 
amounts of money, in some of the other branches of social science 
and behavioral science research where work relevant to science 
and mathematics learning is also being done. 

Mr. Walgren. Are they exercising reasonably good judgment in 
what to fund and what not to fund? 

Dr. Resnick. Well. 1 don't have any complaints yet, and I hope 
not to. On the other hand, we haven't yet seen. We nave essentially 
come from zero funding a year and a half ago for this kind of re- 
search to somewhere between 55 and 67 million depending on what 
you add in, and those decisions are just now being made. In fact, 
they are just now receiving proposals. It takes a whole lot of effort 
to build back up a constituency of research and development people 
when there has been a lacuna in the funding. So we are going to 
have to see, but they have high quality staff find everything looks 
right. v 

Mr. Walgren. All right. Ms. Bach, do you have any questions? 

Ms. Bach. No. 

Mr. Walgren. Thank you very much. We appreciate the contact 
with you and knowing that we can find you again as this whole 
area develops, and well try to work with it. Thank you very much, 
Dr. Resnick. 
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f. Resnuk. Absolutely. Thank you very much. I do have to 
>ave, and I apologize to my colleague for that. 
Mr. Walgren. Then we will turn to Dr. Brown of Allegheny 
County Community College, accompanied bv Dr. John Sabol. 

Welcome to the committee. We are glad you are here. Please pro- 
ceed with some comments and guidance that you think we should 
. nave. 

\ Dr. B/towN. Thank you very much. 

\ The community college of Allegheny County and community col- 
leges nationally are deeply grateful to the Subcommittee on Sci- 
ence, Research and Technology/and to the bubcommittee's chair- 
man, you, Representative Walgren, for the recognition given to the 
role of community colleges in/addressing the Nation's high technol- 
ogy technician training negos as presented in House bill 1310, 
Emergency Mathematics arid Science Education and Jobs Act. 

I will provide a general overview on the community college's role 
in the struggle to enhance the county's math and science capabili- 
ties:\ Dr. John Sabc'.'s testimony will follow and emphasize specific 
matl? and science programs at our college and list local industry's 
cooperative efforts. 

Th$ community college continues its commitment to a compre- 
hensive educational mission providing both liberal arts transfer 
programming and short-term occupational training for those citi- 
zens hoping to enter the job market as quickly as possible. We see 
high quality math and science instruction as completely necessary 
for both career paths. Conversely, we must meet the enormous two- 
prong challenge of "basic illiteracy" and "technological illiteracy" 
which abounds m this city, this State, and across the Nation. So 
such data has been produced on the unfortunately large number of 
functional illiterates in America that it's a well-recognized prob- 
lem. 

A similar difficult problem is exhibited in the fact that most 
Americans are not technically literate or oriented. There is a dis- 
tinct shying away from math and science whether it's in the youth 
or adult population. This tendency must be reversed if our citizens 15 
of today and tomorrow are to compete successfully in an increas- 
ingly hightech world. 

The mission of community colleges has been expanded dramati- 
cally and the illiteracy problem magnified because of the demand 
for worker retraining. Many persons in the Pittsburgh labor 
market area, and in othtr areas of Pennsylvania, historically have 
been able to have relatively high earning power without possessing 
basic computation, science, and communication competencies; how- 
ever, with the structural changes occurring in the economy of this 
great industrial center, these persons, and a large number of them 
are in their 40's and 50's, must now acquire those basic competen- 
cies to be productively employed in new and emerging occupations 
during the remainder of their working years. 

The community college of Allegheny County has what 1 believe 
to be an-impressive list of local industry linkages designed to pre- 
pare and move" students into the iobs of the future. However, it s " 
not enough, and our hope is to multiply our efforts. 

The community college cof Allegheny County, .and the Allegheny 
campus m particular, has as a top priority the acceleration and ex- 
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pansion of its educational services to address the extensive worker 
illiteracy that faces this economy as we seek to retain our national 
and international acclaim as an industrial center. 

We see the community college playing a crucial role in preparing 
future employees according to employer needs. To achieve this 
goal, we must recognize and solve four critical problems: 

One, as training institutions, community colleges must have the 
necessary funding to expand instructional support programs which 
combat student illiteracy. Programs of this type, tutorials, learning 
centers, interactive libraries, exist at CCAC, but not in the quanti- 
ty necessary. We know ho* to get the job done, but lack the re- 
sources, 

Two, currently, financial aid programs do not fund developmen- 
tal courses which are necessary to combat both forms of illiteracy. I 
refer to developmental courses specifically designed and sequenced 
to provide basic competence for advance instruction. The practice 
of eliminating legitimate developmental courses discourage stu- 
dents from taking these needed classes. 

Three, with the actual explosion of new technologies, community 
colleges need additional funding to keep equipment and instruction 
up to date We cannot help prepare students for present and future 
jobs by providing training on obsolete equipment. 

Four, if funding can be secured to purchase state-of-the-art equip- 
ment, adequate general and laboratory space must be available to 
accommodate it. Its a practical concern which could stymie our ef- 
forts if not addressed. 

In concluding this overview, I'm sure that I have not exhausted 
the issues, but I hope that these comments have provided an in- 
sight to the commitments and problems community colleges have 
as we struggle against the two illiteracies and prepare our citizens 
for a high tech world. 

Dr. John Sabol's more specific comments and answers to the sub- 
committee's questions will now be presented. 

[Th * prepared statement of Dr. BroWn follows:] 
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tta Qosmlty College of Allegheny (taty, and acuity college* 
nattoially, are e**ply grateful to file Subcaeeitte* as Science, nrsnsiifl end 
Itartnology, and to the Slw vltts e's fhaiman, IVjnwit sti roi 0019 ttj&gtvi, fcr 
the rocoyil Jen given to tte nslf u^iJty oaUsys Mm to play la sflftsiialig 
nm Ration's Mg»- » acftnn a oBy technician training m*3s mm (mwt^ in hju 1310 f 
aaeigencj Marbsaat*** and Science EOmUoi and Job* Act. 




In thia written testiactiy, I will provide a general overview on the oaawj- 
nity college's vole In the struggle to enhance the county 9 ! math and science 
edibilities. Dr. John sabol's test Irony will follow and «*tiasi» specific math 
and science programs at our college and list local industry's cooperative 
efforts. 

The omunity college continues its oxsnitwent to a comprehensive educa- 
tional mission pre*, i ling both liberal arts transfer pro g r a ming and short tecs 
occupational trair.^ for those citisens hoping to enter the job market as quick- 
ly as possible, tte see high quality rath and science instruction as completely 
necessary for both career paths* Conversely, we must wet the enormous two-prone 
challenge of "basic illiteracy end "technologically illiteracy* which abounds in 
this city, this state, and across the nation. So such data has been produced on 
the unfortunate large n nber of functional illiterates in taerica that it's a 
well retxvniMd problem, h &imilar, difficult proble* is the fact that scat 
Americans are not technically literate or oriented. There is a distinct shying 
away fran nath and science whether its in the youth or adult population,. This 
tendency sust be reversed if our citizens of today and tomorrow are to ooipete 
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succeuf ully in an increasingly high tech world. 




The Mission of oomunity colleges has been expanded drastically ml the 
illiteracy problem Magnified because of the demand for worker retraining. Many 
persons in the Pittsburgh Labor Market Area, end in other areas of Pennsylvania, 



sesslng basic cavitation, science, and corjnunication os^etencies; however, with 
the structural changes occurring in the economy o* this great industrial center, 
these persons, and a large number of then are in their 40's art 50's, must row- 
acquire those basic competencies to bv productively employed in new and emerging 
occupations during the remainder of their working years. 

the Canmmity Cbllege of Allegheny County has what I believe to be m 
b^resslve list of local industry linkages designed to prepare and move students 
into the jobs of the future. However, its not enough and our hope is to multiply 
our efforts* 

The Cbmmunity Cbllege of Allegheny Cbunty, and Allegheny Campus in partic- 
ular, has as a top priority the acceleration and expansion of its educational 
services to address the extensive worker illiteracy that faces this eeorosy 
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historically have been able to have relatively high earning power without pos- 



f 



m 



ERIC 




213 



mm we seek to retrain our national and International acclaim as m industrial 

Mb see the community college playing a crucial role in preparing future 
wf&oyeea mording to employer needs. TO achieve this goal, we rat recognlw 
and solve four critical probhMs 

1. As training institutions, ccmsunity collages must have the na Koary 
funSing to expand instructional support programs which cenbat student illiteracy. 
Progress of this type, tutorials, learning centers, Interactive libraries, exist 
at OCflC, but not in the quality necessary. Ws know how to get the job done, but 
lack the resources, 

2. Currently, financial aid progress do not fund developmental courses 
which are necessary to cnabat both forms of illiteracy. X refer to developmental 
courses specifically designed and sequsnced to provide basic oop^etence for ad- 
vance instruction. The practice of eliminating legitimate developmental courses 
discourage students *roa taking these needed classes. 

3. with the actual explosion of new technologies, ccanunity colleges need 
vSditicnal fueling to teep equipment and instruction up-to-date. We cannot help 
prepare students for present and future jobs by providing training on obsolete 
equipment. 
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4. if funding can be secured to purchase •state-of-the-art" egulraMnt, ade- 
<**te general and laboratory apaoa must be available to accoasodete it. its a 
precitical concern which could styala our effort* if not 



m oonclidinj thla overview, sure that I has* not exhausted the issues, 
h* I hope that these consents ham provided an Insight to the cosaltaents m£ 
prohleas conaunity colleges have a. we struggle against the two illiteracies art 
prepare oar citiaans for a high tech world. 



Or. John Sabol'a acre specific casmnts and answers to the sub-ctnali^e', 
<SJe*tlons will now be presented,'^ 



Dr. Julti* Re Broun, 
Vict President and Executive Dean 
OOC - Allegheny C«spum 
Ffcfaruery 10, 1984 
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Specif Irs on CCAC's Role in 



Science/Math/High Tech, Education 



In order to addresi the pre-college needs of students In science 
sod mathematics CCCAC Instituted s developments! program shortly ak'ter 
oeeaing its doors to its first students* The developments! program covers 
tee sress coemonly known ss the three "R's" nsmely reeding, writ ting, 
sad .mathematics. The numbers of students involved in this program is quite 
Urge, As sn exanple* s recent study we made for the Fell 1981 Ten out 
of 1,239 entering students st Allegheny Campus 48. 41 entered st the lowest 
leeel end 27. IS st the upper developmental level. Together vt see 75X 
requiring remedial work. The lover level in mathematics is s basic course 
In arithmetic snd the second level is s first course in basic algebra. 
'Hi-'jes cumbers csn b - further smplif led by another example mt Allegheny 
C^apus. Currently we sre running e total of 110 eectlons of developments! 
mathematics with sn average of eightssn students per section. This includes 
both day and evening with the bulk during the day. Students in vhe developmental 
program are Halted to twelve credits which precludes them f rem getting 
"into any college level science course." Add it lonely we offer a basic 
electricity course which is s prs college level but is not considered 
a developmental course. It is not uncommon to have student* entering 
at the developmental level take three *r. four years or morm to complete 
a two-year associate degree program. The figures X quoted earlier were 
based on Allegheny Campus, however* thwy also match* very closely* the 
experence of the other three c sap usee. In addition to the developmental 
courses offering and in support of the same we have a Learning Center 
which har a tutoring service snd s Basic Skills program to work with the 
learn ing disabled and the subdevelopeental students* Currently we are 
getting no external support for the Basic Skills program. 
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Tt*« above also addresses the problems we encounter with high school 
students coming to take coutmi in science, mathematics «nd technology 
programs. It is not limited, howevar, to high school students but also 
tboae people 20 years old or oldtr returning for upgrading, retraining, r 
or gutting a late start* As was pointed out earlier ve offer a basic 
electricity course but besldse that also basic chemistry, basic physics, 
sad ba^ic biology courses* These are not the normal first year college 
scisiice courtee which presupposes torn* basic background and understanding. 

On the other end of the scale the students with tbs necessary back- 
ground and preparation that enter the collge level science snd mat hema tics 
courses do vsry will'slong with those that have successfully completed 
our developmental program, We also find the number of students coming 
directly into the science and mathematics course is higher than it was 
several years ego. This may be due to the depressed economy of the 
locei srea. A% an example we ran two Calculus I courses, on Calculus 
XI. and one Calculus III with the latter having about ten students several 
years ago at Allegheny Campus- Currently we are running six Calculus 
X, * ur Calculus II snd two Cslculus in courses* These same numbers 
wii. pill over into the sciences. 

The College is in dire need of additional monetary support nor 
only in operational funds but also in capital funds. Our needs could 
be reduced somewhat if we didn't need to bavs the extensive developmentsl 
program, however, given the current number entering at this level it 
would take a few years to change this aspect. Thus, given the current 
status we need more teachers. At Allegheny Campus alone we could hire 
six additional full-time mathematics faculty * n d give them full loads 
and probably still need some part-time help in the day program alone. 
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Tba budget it too lean to allow this. Again* what la trua at Allegheny 
follow* for tha other campuses, Ma thematic a la used aa an example but 
this alao bold a trua for data processing and all tha aciencae. Money 
la needed not only for paopla but alto for atata of tba art equipment, 
supplies, and facilities. We couldn't opan a new laboratory a van if 
we bad tha manpower and equipment bacauae tra have no placa to put it* 
We art, for example, currently ranting classroom apace from tha T.M.C.A. 
at Allegheny Campus, Collage Center North has nothing but ranted facllitiaa 
to use. For tba mo*l part the manpower ia available in tha market placa 
to ataff our need* but the abort age la In the mean* to accomplish the 
mm. Even when we obtain fadaral and atata grant fund log wa need a 
301 match, we have no other source a and tha avi lability of atata and/or 
federal money ia minimal. 

Specifically, relative to capital fun da for high technology prograse, 
the naeda era coneiderable. Over tba past eeveral years wa have not 
received *»y capital fund budget severely hampering out ac lance programa. 
Aa a result equipment breakdowns were not replaced and that which could 
was patched up and kept in service with a prayer. This what capital 
funds that are presently being allocated ure being used to replace worn 
out equipment to keep the ongoing pr~ # rame effective. Again using Allegheny 
Campus as an exaeple, Capital Budget requests made by the department a 
totalled $1,134,288 the amount allocated was $350,000 which is one quarter 
of what Is needed. This year the requests total $1,105,658. 1 suspect 
some of the departments gave up on trying. At any rate, X expect the 
allocation to be about the same aa last year. We are playing a catch- 
up gas*. Without a firm committment of resouraea, namely dollars, we 
can't bops to develop and run the programs necessary to educate and 
train people in the new eserging technologies. Engineering ii a good 
example. 
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CAD/CAN equipment to train drefts»»n end engineer* in the uHgt and 
application of state of the art equipment costs about $50,000 for a 
Mt up that can ba used for f iva students maximum* Computerised numeric 
Control devices for a^dem day tool machining cost $90*000.00, An 
Electronic Diatanca Msaauring Device used in surveying costs $10,000.00 
per utit. It is needless to point out various automation devices used * 
in conjunction with microprocessors are extremely expenaive. Rev high 
technology is wide spread from sophisticated analysing devicee in hospitals 
to word process or • in today's offices. All of these programs need to 
be upgraded with stste of the art- equipment. Minicomputers snd Microprocessors 
are at the heart of all high technology. Everything in high tech. evolves 
from the '♦chip". 

We need to obtain a wide v rlety of Minicomputers snd the ancillary 
software since they all have their individual specialties and pecularltlea. 
The equipment, hoveser, is not enough with out the manpower and the 
facilities which compounds the coats. Thrre sre a namber of Mgb technology 
progmr.s tn*t &re necessary to upgrade our work force and the Community 
College is readv to develop them it the finds were available to support 
them. The following is a list of sooe that we have identified; 

1. t^ser Optics Technician 

2. Telecommunications Technician 

3. Biomedical Technician 

a. Computerized Numeric Control Machining Tool Technician • 

5. Pneumatic Laboratory Technician 

6. Radiology Technician 

7. Surgical Technician 

8. T.V. Production Technician 

There are many others besides the few addressed here as examples. 
Robotics alone must include operators* maintenance people* computer 
programmers, electronics specialists, microprocessor specialists* mechanic a, 
and pneumatics specialists. All of the above have a high cost price 
tag. 
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Engineering Phytic* 

Engineering Science 

Industrial Engineering Technology 

Microcomputer Electronic* 

Science and Engineering Technology 

Digital Electronic* 

Micro Computer Technology 

Diagnostic Medical Sonography 

Nuclear Power Technology 
Physics/Nuclear Vowar Plant Technology 

Electro-Mechanic*! Technology ' 
Combustion Technology 
Automat ive Technology 

In addition to the above we offer transfer progress with the first 
two years for major* in Engineering, Mathematics, Physic** Chemistry* 

and Biology. Generally all program* are designed to meet etudentc' 

need* for employability and can range from several course* to a one 

year certificate or two year associate degree* Currently a pilot program 

ha* been developed in Robotic* to retrain displaced vorker* with some 

minimal background in electro-mechanical repair* These people will 

be trained in approximately eight months for employment ai Robotics 

Repair Technicians. Ve hope to develop this into a two year program 

for people with little or no prevloua background. 

At this point in time our local industries are not geared for high 

technology for the most part. This is one of the reason* for their 

gradual demise. The need is to generate new high technology industries 

in this area and to upgrade those which are adaptable* The land* building* and 

equipment is not enough without the knowledgeable people to operate them. 

This is where the Community College fits into the picture* This is our 

business* to educate and train tsut we need the resources and cooperatiet! 

to do the educating and training and we also need Industrie* to employ 

them. Without the latter we are merely doing an exercise in futility* 

The people trained in hi^h technology will* obvloualy, go to the locations 

where jobs exiut* Employment training programs* no matter how well designed 

and carried out* mean little without the availability of job*. 




220 



Engineering Physics 

Engineering Science 

Industrial Engineering Technology 

Microcomputer Electronics 

Science snd Engineer ii;g Technology 

Digitsl Electronics 

Micro Computer Technology 

Diagnostic Medicsl Sonography 

Nuclear Power Technology 

Physics /Nuclear Vower Plent Technology 

Electro-Mechanical Technology ' 
Coabustlon Technology 
Automotive Technology 

In addition to the above we offer transfer progress with the first 
two years for majors in Engineer ing. Mathematics, Physic s, Chemistry • 

and Biology, Generally all programs sre designed to vest students' 

needs for employability and can range from several courses to a one 

year certificate or two year associate degree. Currently e pilot program 

has been developed in Robotics to retrain dlsplsced workers with sobs 

minimal background in electro-mechanical repair. These people will 

be trained in approximately eight months for employment as Robotics 

Repair Technicians. We hope to develop this into a rwo year program 

for people with little or no previous background. 

At this point in time our local industries are not geared for high 

technology for the most part. This ia one of the reasons for their 

gradual demise. The need is to generate new high technology industriea 

in this area and to upgrade those which arc adaptable. The land* building, and 

equipment is not enough without the knowledgeable people to operate them. 

This is where the Community College fits into the picture. This is our 

business, to educate and train but we need the resources snd cooperation 

to do the educating and training and we also need industries to employ 

them. Without the latter we sre merely doing an exercise in futility. 

The people trained in hi^h technology will, obviously, go to the locations 

where jobs exist. Employment training programs, no matter how well designed 

and carried out, mean little without the svsllsbility of Jobs. 
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The first priority i n the Pittsburgh region today renins the creation 
of nan employment opportunities, end it is critics! that any effort to 
improve the training and delivery eysteai recognise this fundamental feet, 
additionally, training progress in the region continue to be handicapped 
by a lack of knowledge of how the labor market has functioned in the past* 
and where the Jobs are likely to be in the future, k better forecast 
of regional Job opportunities, drawing on the expertise and knowledge 
of the private sector, la en indispensable prerequlalte to a sophisticated, 
effective employment tralniog system. 

Our interface with local industries is not as extensive as we would 
like it to be. In the cases where some industries have high technology 
atate-of -cbe-art equipment they are reluctant to gat involved with cooperative 
veoturee in 'raining etudente. One of the reason a for the reluctance 
ia due to the high coat of the equipment involved and the fear it could 
be damaged when exposed to untrained handa. Another problem is the fear 
that atudentfi will replace union! red worker a for leas money. We do however 
have some Interface with our Cooperative Program option. This la a program 
that allowa a student to get on-the-job experience and ear anywhere from 
eix to twelve credits and also earn some money. Some of our COOP a are 
liated here: 

Kuclear Power Tech. - Weatlnghouee 
Micro-Ccmputcra - Bureau of Kinee 
Energy Technology - Bureau of Kinea 
General Science - Bureau of Mines 
State-of-the-art Auto Mechanics - General Motors 
Ccebuetion Technology - U.S. Steel 
Electronics ~ U.S. Steel 
Microprocessors - Duquesne Light 
Advanced instrument courses - Coopers 
CAD/CAM - Westlnghouse 

Electronics Technician - U.S. Weather Bureau 
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The one area where we place most of the Cooperative students is la 

data processing. The companies involved ovtr tb« years ere listed below: 

s 

Ale OA 

Alcoa Building Products 

Htlloo lank 

City of Pittsburgh 

County of Allsghany 

Consolidation Coal Company 

B.A.F.C.O. Inc. 

Allegheny General Hospital 

university Baalth Cantor 

Pittsburgh Das Moinss St sal Company 

Suaaay Metal* 

Joseph Soma Co. 

Pitt aburgh national lank 

lational Draeger 

tyen Boms' 

Bsrblck * Bald 

factor Croup 

y\S. Dept. of fnargy 

0.5. Corps of Engineers 

J,C. Penney Co* 

Pittsburgh Board of education 

Giant tagle Super Msrkets 

St. Francis Hospital 

Oliver Kealty 

Kay* Jay Data Science 

Management Sciancs Associates 

Mobay Chemical Corp. 

Eastern Association Coal Corp. 

Coed lag Bobber Co. 

Process Corporation 

Milton Meyer Inc. 

Culf Besearcb 

Process Corporation 

Milton Meyer Inc, 

Coif Besearcb 

Honeywell 

University of Pittsburgh 
Amour Company 
Project Memory 

Tbe robotics program mentioned earlier Is another example of college/ 
Industry cooperation, Westlnghouse donated several robots slong with 

their robotics engineer chairing the edvisory coeaaittae to aaslst in the 

technical course development. A combination of steelworkers, executives 

from Vestinghouse ar. 1 D'Appalonia are aeeisting in cb^ planning and design 

of a Factory Automation Institute. 
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Many of our evening part-rime instructors also com from the local industries* 
A Bissber of local business eitd Industry awn sod women sit oo our advisory 
committees. As vss pointed out earlier • bigh technology In locsl industrial 
firsts is st s minimum. Vs therefore do not hsvs « lerge msrkst for 
graduates in high technology locally, «* do have s placement office end 
counselor who works closely with ell locsl businesses end industries 
identifying their needs end recosusending graduates to fill the*. In many 
instances students thst sre involved in the cooperative progrssj end lap 
being hired by thst f irm* 

lo conclusion it ran be esid thst In education, business/industry 
sad political cosnsunltiee the buss word is bigh technology. Although 
high te/mology will cut across sll the service erees of vocational /technic el 
education, it is normally post -secondary institutions which sre expected 
to deliver. This required education csn not be e wemed-over high school 
vocational education program, s Modified pre-englneerlng progrssj or a 
pre-enything. It csn not be a cut-aod-paste series of pstchvork courses. 
It is expected to be s highly developed curriculum with articulation 
cepsbilities snd providing job potentlsl, it requires considerable claw, 
effort, end funds. The net result is that many institutions sre responding 
slowly and carefully to the role they must play to support the work force 
in the high tech market place. 

In one sense, community colleges have always responded to technological 
innovation. Their strong tradition of responsive career programs has 
cmw^^ them to review curriculiar. continually, to consult advisory groups 
and to introduce needed adsptions In curriculums and equipment. But today's 
tssk is even nore complex* Change is no longer gradual and it is seldom 
permanent. 
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Obviously, the need to develop high equipment cost progress io en 
atmosphere of retrenching dollar or, ss community colleges have experienced 
over the pest seversl years, no equipment dolTers, seems to be e risky 
venture et best. It will, therefore, be necessary to find the necessary 
funding to support end encourage these types of high tech. Finally during 
the lest 30 years, Pennsylvenia lost over 300,000 Jobs within the manufacturing 
industries. Between 1970 and 1980, an estimated 435,000 persons moved 
to other staiec because of limited Jobs in Pennsylvania. 

Committed to economic development, the government has been willing 
to pay more attention to those fsctors which will aid in the recovery. 
Community colleges have, and will continue to play a key role in this 
recovery. We recognise that the challenge and the responsibilities are 
not solely ours. But we do recognize that ve must experience expanded 
efforts in the fors of support and funding to ensure the future strength 
of our economy an d the vitality of our educational system. Unless we 
can all f lorish, we will ell Recline. 



Mr. Walgren. Thank you, Dr. Brown. Dr. Sabol. 

Dr. Sabol, I thank you for the opportunity to be here and 
present some of my perceptions on the community college and in 
terms of math and science and other things. 

I might just give you very briefly my own background I started 
out as a high school teacher in science and mathematics quite a 
few years back. I won't tell you hor; many. Then subsequently at 
the time that the community college opened its doors I came 
aboard, and I like to call it from day one, and at that time as a 
mathematics professor and along the line I have been able to work 
my way up to my current position as assistant dean in the areas of 
aviation, business, mathematics, and engineering. And it is quite 
extensive. 

From the previous testimony I heard here earlier— I only came 
in about 1 o clock so I didn't hear too much. I didn't hear the ele- 
mentary and secondary people, but from the people I did hear it 
kind of makes me feel good because it pretty much corroborates 
some of the points we had made in the testimony that you have 
and somewhat reinforced it, too. 

Essentially what we covered in the written testimony that you 
have there, are some perceptions on the quality of students that we 
are experiencing and some of the problems that we see there. Also, 
in terms of high tech programs, essentially what kinds of programs 
that we offer currently that could fit into thkt category. Also, a 
mention of some of the ones that we would like to be able to offer 
but can't simply because the resources aren't there, and the Kg re- 
st p being funding, for the most part. 
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Also, we have aC iressed to a degree what our interactions are 
with industry, whnt kinds of things currently exist at this time, 
what we would like to see happen and what we think needs to 
happen in thai respect, especially as we look to what the key focus 
is here, on science .ind mathematics education and retraining in 
terms of high Uch and training specifically for high tech. 

Underlying all of this, and you will see that thread running 
throughout our testimony, is the concept of needing funds and re- 
sources this is a threat we will find Si the way through there. 

The other point I would also make is that the community college 
is flexible. It is able to adapt anci adjust almost instantly. We are 
working continually in developing curriculum programs, et cetera, 
as needed. And we have a good track record of doing that over the 
past and we can continue to do that. And I thini- we are in a good 
position where we can come to meet the task of whatever needs to 
begone beyond what we are already doing in training for high 

And along that line, also the fact that we do have some programs 
in faculty development, however, I think again certoinly not totally 
adequate. I think a lot more can be done in that resoect, especially 
in terms of upgrading due to new technology ana that kind of 
thing. 

Quite early in our history when we opened our doors for the first 
time we discovered that there was really a very distinct need for 
additional training for the incoming students. A very high percent- 
age of our students coming to us were inadequately prepared for 
the first year of college work. I talk about first year college work, 
and I mean that which we normally think a freshman coming into 
college would normally take, a college algebra and trig and some- 
thing like that, a first-year physics course, et cetera. Consequently, 
we had to put together a developmental program that really begins 
with the seventh grade level. 

Now, even going down that low it doesn't reach that level Sadly 
enough there are people coming into the college that are below 
that level, especially in reading; and of course we are talking about 
low level skills in reading. The three R's, reading, writing, and 
arithmetic. 

To give you an idea of what the figures are, we have essentially 
two levels of developmental work. A very low level and then the 
slightly higher level of developmental work. Of those two 'evels— 
these are all precollege now. Out of that level, we are talking of 
incoming students, 70 percent are in some phase of developmental 
programs, taking some developmental courses. Seventy percent of 
the developmental students are coming in at that level. There are 
two levels and that is spread out over the two levels and, addition- 
ally, and this is not unique in this area but from the literature that 
I read and conferences that I attend, attrition rates for students at 
this level is roughly about 40 percent, and that is pretty much the 
national figure. So it is not unusual although we are constantly 
bothered by it and continually investigating and trying new meth- 
ods and trying to lower that as much as possible. 

Now, the obvious fact is, from those figures, is that those incom- 
ing people, the bulk of them, are not ready for a college level math 
or science course. As a matter of fact, over the years we have devel- 
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oped in the sciences some/basic courses, even though we don't call 
them developmental cou/ses. We have a basic electricity, a basic 
chemistry, and a basic pnysics, and essentially there would be the 
same kinds of, or same levels of, science courses we find in the high 
school curricula certainly, not really the college level. 

And also to further/point out, the 70-percent level that I am talk- 
ing about, just this spring term I sat down and counted across the 
board only in matheniatics-^ana when I talk about mathematics, 
the two levels, the nrst level is arithmetic, simple arithmetic, basic 
computations; the sfecond level is a first course in the fundamentals 
of algebra. / 

Q\<r those two, we are currently offering this spring term 110 
sections Now that averages about 18 people per section. Now I am 
talking about 110 sections. That is day, evening, in the centers 
spread across tl/e country. 

Now I am orily talking about Allegheny campus. However, you 
will find a similar situation at all campuses. When I use Allegheny 
campus as an/example, it is not unique. That is essentially true at 
wuth campus, at Boyce campus, and college center north. 

There is a /little bright side. On the bright side, we are experienc- 
ing at this point in time a greater number of students coming in 
that are better prepared, that are coming in to higher level classes. 

We used to have to struggle to offer a calculus 3 course. We'd get 
about 10 students eventually in calculus 3. We are now running a 
couple of ^ections of calculus 3 and having them filled. Calculus 1 
we ran orje or two sections. We are running up around six sections 
now and io forth. 

Now, probably my speculation is that the reason that we are get- 
ting a greater number pf better qualified students, higher level stu- 
dents, ii/ simply because of the depressed economy in the area. For 
simply economic reasons, more people are coming to the communi- 
ty college. 

However, that is unfortunate, because I feel we can, regardless of 
whether it is cheaper or not— and of course they think of it as 
being cheaper, but they forget that they are only paying one-third 
of th£ tuition. The county covers a third, and the State covers a 
thirci so the tuition is really three times what the students see, but 
many of them don't realize that. 

Mr, Walgrkn. You say that 75 percent, I guess, at that point are 
entering in some form of developmental program and that is these 
twtf) levels? 

f)r Sabol. That is right, 70 percent. 

Mr Waujren. And you say you get no external support for that 
b&uc skills developmental program/ 

1 Dr. Sabol, No; as a matter of fact, we have a learning center. In 
the learning center of course the various ancilliary services we 
offer are tutoring, and the audiovisual, and the basic skills pro- 
gram. 

The basic skills program dips down below and brings people up 
to at least that lower developmental level, and I think it was last 
year that we lost what money we were getting externally and we : 
had to scratch around and try to find some money to keep the pro- 
gram going. 
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Dr ZtTru t WherB d il, tha ? mone y that y°« l<»t come from? 
Dr. Sabol. That was a Federal grant of some sort I think that 

Ttf? 1 thrOU ? h *» vocational education pr^ram 
Dr. Brown. Yes, sir; it was vocational education programs 

aid n3LUf" ? n mo ? crucia l concern is that currently financial 
h£ 5!E, not cover developmental courses and you have 
rn l^ i u y ? f f students needin « developmental courses tobe 

en^instruXn If 0 ?^? ft* thev ^ take math and sd? 
ence instruction, yet financial aid programs will not fund those 
^ lc fecouS within an inrnvidiKschedula 

Mr. ONeillAI just had a question following up on the concept of 
the developmental students, bo you have any way of measuriS or 
thJS TW* T lntent j on . of me ^nng, now far up youTring 

ag * — ~ test* 

Dr. Sabol. Over the past years it has been difficult to eet «nv 

5T£W4i2£ "T* 'V*-?'- WearogStgfg 
some backup in research, and we are starting up some programs 

T5 ter of k?* we . have a Mi ddle States accreditation eval- 
uation coming up fas spring, and we have written a Middle States 
report on that. VVeThave related some of the problems wThavelnd 
'±°™ m ? ° f ' he stUdies that ^ are intending to do and we Te 
starting to get somelsupport. However, it is not externa] k is inter 
nal support, internal moneys that are running that 

havebl R nTu N ccSfu?C e — that we 

thSUfrS wh « rom «>> Jet's say, at a 10th grade level, might go 
through to developmental semesters, and then they take the first 
'^instruction they go on to nuking programs 
S 2*JT f d u e T an i" s P ro ^s- The only reason we fell they are 
Hon prior. " they have had the developmental instruV- 

stren^hpn E tht £jj f .f ^neral observation, it seems that if we 
strengthen the base of the pyramid, so to speak, if we really shore 
up the elementary and secondary math ambience education m£ 
grams, then you folks would not be drained of perhaps the £ 

~ou up todate SPent °" buying neW ^n^nTru^ents to 

Dr. Sabol. True, but that certainly can't be done overnight. 

Mr. O Neiix. I understand that. B 
oJ £ r Brown For those who are above 19 who are already in the 
tftZtfr^T' r 8tiU have that obligation. We would be dl 
JS» il»V' °" I e ] e ^ntor>- and secondary level, we could be get- 

Slftfi^ bUt We Sti " haVG to deal with those in "he 
Mr. Walgren. It also seems inconsistent for the Federal Govern- 
ment as I understand it, to be heavily involved in the remedSl 
education m the regular secondary school system and have spedfk 
programs to teach exactly what you are then having to m hSmd 
pick up without. any external hefp at all, and apparently 0 our fX 
algucational aid does not reach that age level; is that correct? 
t£ ia 2 u probably IS - in m y estimation. Adult basic educa- 
%5 y 38 ^thing that happens in the elemenW 

and secondary schools, and we really have no problem with that, 
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but there are members of the adult population who elect to come to 
the community college, many, such as in the Pittsburgh area, who 
have not attended school in the last 10 to 15 years, yet they have to 
be retrained for productive lives, and I am saying that an unem- 
ployed person who meets financial aid guidelines cannot take reme- 
dial or development courses and those be funded by financial aid 
programs. 

Mr. Walgren. And these are high school graduates, are they 
not, that are coming in? 

Dr. Brown. In most cases they are high school graduates. Some 
are not. 

Dr. Sabol. Some are the GED. They either are high school gradu- 
ates or have the GED equivalence of a high school graduate. 

Mr. Walgren. I was looking through the rest of your testimony. 
Dr. Sabol, and I can see that— see the need for capital funds, how 
tight the budgets are in that area. 

Dr. Sabol. Very definitely, and as I pointed out last year, we felt 
it on the campus bequests, from the department were $1 million 
and some odd dollars. I don't have the exact figures, but I think we 
were able to get about $350,000. 

Now, prior to that, we hadn't even gotten that. There were no 
capital funds at all. We were very lean. So we are at a point right 
now where we are trying to catch up and replace worn out equip- 
ment and we are not even thinking about the state of the art yet. 

Take CADCAM for example. We want to get for some engineer- 
ing and drafting and so forth. A piece of Bausch and Lomb equip- 
ment costs $50,000, which, at the most, you could service five stu- 
dents at a time at the most, and that is not really good. Ideally, 
two students. 

That gives you an idea of the cost of moving into high tech, and 
there are a number of programs that we'd like to get into, and I 
listed a few of them there in high tech. 

Of course, again you are talking about very expensive equip- 
ment. Now this is another reason why, as I pointed out, that in 
some cases where local industries do have some equipment, they 
are not too anxious, in fact, are reluctant, to make any kind of co- 
operative arrangements with us simply because it costs a lot for 
the high ti?ch equipment and they are afraid we are going to 
damage it. 

Mr. Walgren. So there are limits to some of our hopes for pri- 
vate industry creating truly integrated training programs? 

Dr. Sabol. I would like to see something like that. There are 
areas in the State and across the country where this is happening. 
I have been in a few conferences where IBM, for example, down in 
Texas, maybe one or a few of the high tech outfits in Texas and 
southern California that are actually working very closely with 
community colleges, and the colleges are really doing customized 
training usin^;, for the most part, the laboratory facilities at the in- 
dustry. 

So it is being done, and I think it is a matter of getting together, 
and I think this is one of the things we need to do, is get together 
with some kind of group made up of educators and representatives 
from industry and work out some cooperative arrangements. 

I heard one gentleman testifying earlier which disturbed me a 
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little bit. He mentioned universities and technical schools, and I 
dont think he knew that the community colleges existed. That 
bothered me a little bit. 

And emphasizing the fact that they are doing their own training, 
we have the experts, we have a high quality faculty, we have the 
know-how, the wherewithal, insofar as training and education is 
concerned, and I think working together we could do a tremendous 
job. 

I guess the other thing also we need in the area is, we need 
somewhere for these people to go once they get out and just to 
tr ^ n them in high tech, so what? Where are you going to get a 
job/ We have got to have the industry here too, the job here. 

And one more point, if you will allow me. The other deficiency 
that I see is that there really is no good data and information on 
job market analyses. Not only the present situation, what is needed 
presently, but m terms of long range down the road, 5 years down 
the road or. 10 years down the road. 

Of course that kind of data is very important. It helps us to move 
and adapt to the needs of the community, which is, after ail, what 
W v? r n about ' We are su PPosed to serve the community. 

Mr. Brown. I d like to make one additional statement, if I could, 
we are in the process of developing a robotics repair program. We 
are currently training 23 people who probably or possibly could 
have come from the industry that one of the other witnesses men- 
tioned. They do have basically ei metrical or electronic experience. 
These people are actually getting hands-on instruction on the 
repair and the maintenance of robotic equipment. 

We are fortunate, and it is one of the examples of cooperation 
between industry and the college. Westinghouse provided us with 
three robots, and we are actually in the process of training our 
people on installation, maintenance, trouble-shooting, and repair of 
robotic equipment. Out of those 23 stud-nts, I believe 4 of them 
have already gotten jobs. They have not actually completed the 
program yet. because we feel that industry really does not exactly 
know how they are going to use the new technology. 

bo as we prepare these people who were broadly trained in this 
new area, we feel that they will be leaders within various compa- 
nies in terms of new manufacturing processes and that kind of 
thing. 

I want to make one other statement too that I think is indicative 
ol our training philosophy. An earlier witness or witnesses dis- 
agreed on whether they would train people for word processing. 

We feel that a generic approach for training people for word 
proessing lb appropriate. There are probably between 25 to 30 dif- 
ferent vendors and different types of word processing machines It 
18 , a ,; m °L t impossible to train people for a specific machine. 

We think it is important though that our students are trained on 
two or three representative types of machines, and in a laboratory 
setting have the ability and experience of transferring that knowl- 
edge from one machine to another in this field that prepares them 
best for going into industry. Our experience is that that & true. 

So it is those kinds of training job-oriented experiences that, we 
are going through constantly, and we think our instruction is 
geared to that. 

Mr. Walgren. Well, your written testimony will be made a part 
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of the record. If 1 didn't say that at the outset, I certainly appreci- 
ate your having participated with us. We do appreciate the depth 
of that need in the technical area in particular. We wish there 
w6re ways that we could be more responsive to it in terms of really 
pr. viding the resources, but we will work on it. 
Ms. Bach, anything further? 

Ms. Bach. Just the one question. I was curious what it would 
cost per course on an average basis from the developmental pro- I 
gram that you have. * 

Dr. Brown. It is basically a liberal arts type course. There is no 
extensive amount of equipment needed, just a classroom and basic 
materials. « 

Dr. Sabol. Other than essentially the teaching part of it, yes, you 
have the instructor and the classroom, so I mentioned in math you 
are talking 110 sections there, and in reading and in the writting 
you can almost duplicate that number of sections. 

Dr. Brown. What would be the cost of an average class? 

Dr. Sabol. That is difficult to say. In math they are generally the 
equivalent of four credit course. A single instructor would teach 16 
credits, so that is four courses. Divide 4 into 110, you are getting 
roughly 27 or 28 instructors just to teach 110 math courses. 

Plus, I guess if you wanted to really make a good cost factor, you 
would have to include the portion of that that goes to overhead for 
facilities and so forth, plus beyond that then the other support 
services, the tutors, the learning center with the audiovisual aids. 
But there are no other kinds of equipment other than that. 

Ms. Bach. When a student comes into a community college, do 
they pay a flat rate, or don't you charge them per course? 

Dr. Sabol. A credit; it is $33 a credit. 

Ms. Bach. So the development program would not be $33 a 
credit. 

Dr. Sabol. $3% for a full load generally for 12 to 18 credits. 

Ms. Bach. If thev have any development program or course in 
their curriculum, does that exclude them from financial aid for 
anything that is not development^!? 

Dr. Brown. No. The courses that are excluded are specifically 
the developmental courses. If they take regular college level soci- 
ology or whatever, then that is funded through financial aid. It is 
specifically the developmental courses that are excluded. 

Dr. Sabol. They are considered zero credit. They are not college 
credit courses. 

The only exception to that is, we have actually three associate 
degrees, associate in science, associate in art, and a third degree 
which is the associate in applied science. Now that degree allows a 
student to use one developmental course in each area as a fulfill- 
ment of the requirements for the degree. That means they could 
use one reading, one English writing, and one math coursp, * 

The point I was making there is, that is the only ki/H of quasi 
credit given to those developmental courses, but essentially they 
are zero college credit classes. 

Ms. Bach. Is it a financial institution that determines whether r 
one of your courses is a developmental course versus a full credit 
college level course? 
Mr. Sabol. What was the question again? 
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Mr. O'Neill. Basically, who determines— is it the lending institu- 
tion or the community college that determines whether a course is 
really fundamental or not or whether it is a college level course? 

Dr. Sabol. The institution determines that. Essentially, in the 
beginning we started with what we perceived as we looked around 
at all the colleges and any community colleges when we put our 
first curriculum together, what was first year math, what is first 
year English, and first year language, and so forth. » 

Once we experienced our first class, we said, a lot of these people 
aren't ready to function at this level, so we dropped down one level 
and instituted a new course lower than that, which basically is the 
same level that is being taught or geared to be taught at the sec- 
ondary level. 

So essentially that is what makes it developmental, what w es- 
sentially the same kind of material that would be in a course at 
the secondary level. So you are talking about a first course in alge- 
bra. Algebra 1 it is called in high school. We call it fundamentals 
of algebru. 

Dr. Brown. An expansion of that is that the Federal Govern- 
ment would look at what is the transferability of your courses. 
That would be the central factor. Is it equal to what you would get 
in a first year from the other school. 

Mr. Sabol. Your middle states accrediting agencies — you are ac- 
credited education for the kinds of college credits that you have, 
therefore another accredited school would accept your credits be- 
cause they have been verified by the association. 

Mr. Walgren. Thank you very much on behalf of the committee. 
We appreciate it. 

Mr. Brown. Thank you very much. 

(Whereupon, at 4:20 p.m., the subcommittee adjourned.] 
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